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FSB560 / FSB560A

B
SuperSOT™-3 (SOT-23)

NPN Low Saturation Transistor

These devices are designed with high current gain and low saturation voltage with collector currents up to 2A
continuous.

AbSO I Ute M aXi m u m Rati ngs* TA = 25°C unless otherwise noted

Symbol Parameter FSB560/FSB560A Units
VcEo Collector-Emitter Voltage 60 \%
VeBo Collector-Base Voltage 80 \%
VEBO Emitter-Base Voltage 5 \%
Ic Collector Current - Continuous 2 A
T3, Tetg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1) These ratings are based on a maximum junction temperature of 150°C.

2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

The rmal C h aracte riSti CS TA = 25°C unless otherwise noted

Max
Symbol Characteristic Units
FSB560/FSB560A
Pp Total Device Dissipation 500 mwW
RqJA Thermal Resistance, Junction to Ambient 250 °CIW

& 1998 Fairchild Semiconductor Corporation fsh560.WpPrNA 7/1098 RevB

Vv095dS4/095dSH



(continued)

Electrical Characteristics

NPN Low Saturation Transistor

TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max | Units

OFF CHARACTERISTICS

BVceo Collector-Emitter Breakdown Voltage Ic =10 mA 60

BVceo Collector-Base Breakdown Voltage Ic = 100 nA 80

BVERo Emitter-Base Breakdown Voltage I = 100 A 5

IcBo Collector Cutoff Current Vcg =30V 100 nA
Vee =30V, Ta=100°C 10 uA

IEBO Emitter Cutoff Current Vig = 4V 100 nA

ON CHARACTERISTICS*

heg DC Current Gain lc =100 MA, Vcg = 2V 70 -
Ic=500mA, Vcg =2V FSB560 100 | 300

FSB560A 250 | 550

Ic=1A Vcg=2V 80
Ic=2A,Vcg=2V 40

VeEsay Collector-Emitter Saturation Voltage lc=1A, Ig = 100 mA 300 mV
Ic=2A, 1g=200 MA FSB560 350

FSB560A 300

VBE(sat) Base-Emitter Saturation Voltage lc=1A, Ig = 100 mA 1.25

VBE(on) Base-Emitter On Voltage lc=1A,Vcg=2V 1

SMALL SIGNAL CHARACTERISTICS

Cobo Output Capacitance Ve =10V, Ig = 0, f = 1IMHz 30 pF

fr Transition Frequency Ic = 100 MA,Vcg = 5 V, f=100MHz 75 -

*Pulse Test: Pulse Width £ 300 ns, Duty Cycle £ 2.0%

& 1998 Fairchild Semiconductor Corporation

fsb560.IwpPrNA 7/1098 RevB

Vv095dS4/095dSH



Typical Characteristics
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SuperSOT ™-3 Tape and Reel Data and Package Dimensions

SSOT-3 Packaging
Configuration: Figure 1.0

e —————
FAIRCHILD
I

SEMICONDUCTOR w

Customize Label

Antistatic Cover Tape

v
Human Readable Embossed

Packaging Description:

SSOT-3 parts are shipped in tape. The carrier tape is
made from a dissipative (carbon filled) polycarbonate
resin. The cover tape is a multilayer film (Heat Activated
Adhesive in nature) primarily composed of polyester film,
adhesive layer, sealant, and anti-static sprayed agent.
These reeled parts in standard option are shipped with
3,000 units per 7" or 177cm diameter reel. The reels are
dark blue in color and is made of polystyrene plastic (anti-
static coated). Other option comes in 10,000 units per 13"
or 330cm diameter reel. This and some other options are
described in the Packaging Information table.

These full reels are individually labeled and placed inside
a standard intermediate made of recyclable corrugated
brown paper with a Fairchild logo printing. One pizza box
contains eight reels maximum. And these intermediate
boxes are placed inside a labeled shipping box which
comes in different sizes depending on the number of parts
shipped.

Label Carrier Tape

SSOT-3 Std Packaging Information
. : Standard
Packaging Option (no flow code) D87z
Packaging type TNR TNR SSOT'S Std
Qty per Reel/Tube/Bag 3,000 10,000
Reel Size 7" Dia 13"
Box Dimension (mm) 187x107x183 | 343x343x64 343mm x 342mm X 64mm
Max gty per Box 24,000 30,000 . g
- Intermediate box for D87Z Option
Weight per unit (gm) 0.0097 0.0097
Weight per Reel (kg) 0.1230 0.4150 .
Note/Comments ===

Human Readable Label sample

—
FAIRCHILD
e

SEMICONDLCTOR +

wmes “RANT-S TAIIS-

BSz02ZC

Human Readable
Label

SSOT-3 Tape Leader and Trailer
Configuration: Figure 2.0

/V

Unit Orientation

Human Readable Label

-

g

187mm x 107mm x 183mm
Intermediate Box for Standard Option

i
i

i

|

|
N
2

TTTTIII

Carrier Tape

A4
A

Cover Tape Components

Trailer Tape
300mm minimum or
75 empty pockets

Leader Tape
500mm minimum or
125 empty pockets

August 1999, Rev. C



SuperSOT ™-3 Tape and Reel Data and Package Dimensions, continued

SSOT-3 Embossed Carrier Tape
Configuration: Figure 3.0

P2 DO D1
T
]
: E1
| F w
I o o E2
BLO we ® ® ®
] ] )
e —pP1— a0
KO
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 BO w DO D1 El E2 F P1 PO KO T Wce Tc
SSOT-3 3.15 2.77 8.0 155 1125 175 6.25 3.50 4.0 4.0 1.30 0.228 5.2 0.06
(8mm) +/-0.10 +-0.10 | +-0.3 +-0.05 | +-0125 | +-0.10 | min +-0.05 +-0.1 +-0.1 +-0.10 | +-0013 | +-0.3 +-02
Notes: A0, BO, and KO dimensions are determined with respect to the EIA/Jedec RS-481
rotational and lateral movement requirements (see sketches A, B, and C). 0.5mm
/>\. +—20 deg maximum maximum H
—
Typical T
i component
cavity 0.5mm
T, BO center line maximum
20 deg maximum component rotation
Y Typical
Sketch A (Side or Front Sectional View) }47:.‘\ compon‘enl Sketch C (Top View)
Component Rotation A0 center line Component lateral movement

Sketch B (Top View)

SSOT-3 Reel Configuration: Figure 4.0

O

Component Rotation

W1 Measured at Hub

i

Dim A
Max

o

Dim A N :
Y . _ ee detail AA
max 4 Dim N
7" Diameter Option
|| j h B Min
<M —bimc
See detail AA U Dim D 4
H w3 min
13" Diameter Optlon W2 max Measured at Hub
DETAIL AA
Dimensions are in inches and millimeters
Tape Size OTiniln Dim A Dim B Dim C Dim D Dim N Dim W1 Dim W2 Dim W3 (LSL-USL)
8mm 7 Dia 7.00 0.059 512 +0.020/-0.008 0.795 2.165 0.331 +0.059/-0.000 0.567 0.311 - 0.429
177.8 15 13 +0.5/-0.2 20.2 55 8.4 +1.5/0 14.4 7.9-10.9
amm 13" Dia 13.00 0.059 512 +0.020/-0.008 0.795 4.00 0.331 +0.059/-0.000 0.567 0.311 - 0.429
330 15 13 +0.5/-0.2 20.2 100 8.4 +1.5/0 14.4 7.9-109

July 1999, Rev. C




SuperSOT ™-3 Tape and Reel Data and Package Dimensions, continued

SuperSOTL-3 (FS PKG Code 32)

~0.0990+0.0050 [2.5140.13]

0.1150%0.0050 [2.92£0.13]
~0.0550+0.0030 [1.40+0.08]

il

0.0375£0.0025 [0.95£0.06] —
0.0300 [O,76]TYP,«L-—]

0.0750+0.0050 [1.9140.13]

R0.0030 [RO.OB]MIN. TYP.

~0.0365 [0.93]

~[0.0015 [0.038][c

—C—

0.0040 [ 0.10
0.0010 [oo:s] TYP.

NOTES :

1. STANDARD LEAD FINISH TO BE 150 MICROINCHES / 3.81

" L0.0W75+0.0025 [0.44£0.06]TYP.

CONTROLLING DIMENSION IS INCH

UNLESS OTHERWISE SPECIFIED

VALUES IN [ ] ARE MILLIMETERS

MINIMUM TIN/LEAD (SOLDER) ON COPPER.

2. NO JEDEC REGISTRATION AS OF DEC.

1995.

R0.0030 [RO.O8]MIN. TYP.

0.01504+0.0020 [0.38+0.05] f—

SUPER SOT
MICROMETERS

)
1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per un

SYMM
t

—H

~0.0300 [0.76]TYP.

Ho.oz

LAND PATTERN RECOMMENDATION

I

it (gram): 0.0097

0.0900 [2.29]

75 [0.95]

—

GAGE PLANE
0.18
(0.0040 [omo]wp»
= ‘

0.0070

s —

l._0.0220F

3 LEADS

T
knoso [oAzo]J
SEATING PLANE

0.0020

10.05
0.0040 [056—0,1 O]TYP'

September 1998, Rev. A



TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™ UHC™
CoolFET™ MICROWIRE™ VCX™
CROSSVOLT™ pPOpP™
E2CMOS™ PowerTrench™
FACT™ Qs™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
EASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicTM
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT

RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the

user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or
In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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FSB619

B
SuperSOT™-3 (SOT-23)

NPN Low Saturation Transistor

Discrete Power & Signal

Technologies

July 1998

These devices are designed with high current gain and low saturation voltage with collector currents up to 3A
continuous.

Absolute Maximum Ratings*

TA = 25°C unless otherwise noted

Symbol Parameter FSB619 Units
VCEo Collector-Emitter Voltage 50 \%
VcBo Collector-Base Voltage 50 \%
VEBO Emitter-Base Voltage 5 \%
Ic Collector Current - Continuous 2 A
T3, Tstg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:

1) These ratings are based on a maximum junction temperature of 150°C.

2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
The rmal C h araCte riStI CS TA = 25°C unless otherwise noted

Max
Symbol Characteristic Units
FSB619
Pp Total Device Dissipation* 500 mwW
Derate above 25°C 4 mw/°C

RqJA Thermal Resistance, Junction to Ambient 250 °C/IW

a 1998 Fairchild Semiconductor Corporation

Page 1 of 2

61949S4



*Device mounted on FR-4 PCB 4.5” X 5”; mounting pad 0.02 in? of 20z copper.

NPN Low Saturation Transistor
(continued)

Electrical Characteristics T A= 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max Units

OFF CHARACTERISTICS

BVcEo Collector-Emitter Breakdown Voltage Ic =10 mA 50
BVcEo Collector-Base Breakdown Voltage Ic = 100 mA 50
BVEso Emitter-Base Breakdown Voltage I = 100 MA 5
lceo Collector Cutoff Current Vcg = 40 V 100 nA
leBO Emitter Cutoff Current Veg = 4V 100 nA
IcES Collector Emitter Cutoff Current VcEs = 40 V 100 nA

ON CHARACTERISTICS*

hee DC Current Gain Ic =10 mA, Vcg = 2V 200 -
Ilc =200 mA, Vce = 2V 300
Ilc = 1A, Vce = 2V 200
Ic = 2A, Vcg = 2V 100

VCE(sat) Collector-Emitter Saturation Voltage Ic =100 mA, Ig = 10 mA 20 mV
Ic=1A,1g=10mA 235
Ic=2A, Ig=50mA 320

VBE(sat) Base-Emitter Saturation Voltage lc=2A, Iz =50 mA 1

VBE(on) Base-Emitter On Voltage lc=2A VcE=2V 1

SMALL SIGNAL CHARACTERISTICS

Cobo Output Capacitance Veg =10V, Ig = 0, f = IMHz 30 pF

fr Transition Frequency Ic =50 MAVcE = 10 V, f=100MHz 100 -

*Pulse Test: Pulse Width £ 300 ns, Duty Cycle £ 2.0%

Page 2 of 2 fsb619.WpPTNA 7/10/98 revC

61949S4
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FSB660 / FSB660A

B
SuperSOT™-3 (SOT-23)

PNP Low Saturation Transistor

These devices are designed with high current gain and low saturation voltage with collector currents up to 2A
continuous.

AbSO I Ute MaXi m u m Rati ngs* TA = 25°C unless otherwise noted

Symbol Parameter FSB660/FSB660A Units
VcEo Collector-Emitter Voltage 60 \%
VeBo Collector-Base Voltage 80 \%
VEBO Emitter-Base Voltage 5 \%
Ic Collector Current - Continuous 2 A
T3, Tetg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1) These ratings are based on a maximum junction temperature of 150°C.

2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

The rmal C h aracte riSti CS TA = 25°C unless otherwise noted

Max
Symbol Characteristic Units
FSB660/FSB660A
Pp Total Device Dissipation 500 mwW
RqJA Thermal Resistance, Junction to Ambient 250 °CIW

& 1998 Fairchild Semiconductor Corporation
fsb660.IwpPrPA 7/10/98 RevB

v099dS4/099dS4



PNP Low Saturation Transistor

(continued)

Electrical Characteristics

TA = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Max | Units

OFF CHARACTERISTICS

BVceo Collector-Emitter Breakdown Voltage Ic =10 mA 60

BVceo Collector-Base Breakdown Voltage Ic = 100 nA 80

BVERo Emitter-Base Breakdown Voltage I = 100 A 5

IcBo Collector Cutoff Current Vcg =30V 100 nA
Vee =30V, Ta=100°C 10 uA

IEBO Emitter Cutoff Current Vig = 4V 100 nA

ON CHARACTERISTICS*

heg DC Current Gain lc =100 MA, Vcg = 2V 70 -
Ic=500mA, Vcg =2V FSB660 100 | 300

FSB660A 250 | 550

Ic=1A Vcg=2V 80
Ic=2A,Vcg=2V 40

VeEsay Collector-Emitter Saturation Voltage lc=1A, Ig = 100 mA 300 mV
Ic=2A, 1g=200 mMA FSB660 350

FSB660A 300

VBE(sat) Base-Emitter Saturation Voltage lc=1A, Ig = 100 mA 1.25

VBE(on) Base-Emitter On Voltage lc=1A,Vcg=2V 1

SMALL SIGNAL CHARACTERISTICS

Cobo Output Capacitance Ve =10V, Ig = 0, f = 1IMHz 30 pF

fr Transition Frequency Ic = 100 MA,Vcg = 5 V, f=100MHz 75 -

*Pulse Test: Pulse Width £ 300 ns, Duty Cycle £ 2.0%

fsb660.IwpPrPA 7/10/98 RevB

v099dS4/099dS4



Typical Characteristics

Vesar-BASE-EMITTER SATURATION VOLTAGE(V)
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SuperSOT ™-3 Tape and Reel Data and Package Dimensions

SSOT-3 Packaging
Configuration: Figure 1.0

e —————
FAIRCHILD
I

SEMICONDUCTOR w

Customize Label

Antistatic Cover Tape

v
Human Readable Embossed

Packaging Description:

SSOT-3 parts are shipped in tape. The carrier tape is
made from a dissipative (carbon filled) polycarbonate
resin. The cover tape is a multilayer film (Heat Activated
Adhesive in nature) primarily composed of polyester film,
adhesive layer, sealant, and anti-static sprayed agent.
These reeled parts in standard option are shipped with
3,000 units per 7" or 177cm diameter reel. The reels are
dark blue in color and is made of polystyrene plastic (anti-
static coated). Other option comes in 10,000 units per 13"
or 330cm diameter reel. This and some other options are
described in the Packaging Information table.

These full reels are individually labeled and placed inside
a standard intermediate made of recyclable corrugated
brown paper with a Fairchild logo printing. One pizza box
contains eight reels maximum. And these intermediate
boxes are placed inside a labeled shipping box which
comes in different sizes depending on the number of parts
shipped.

Label Carrier Tape

SSOT-3 Std Packaging Information
. : Standard
Packaging Option (no flow code) D87z
Packaging type TNR TNR SSOT'S Std
Qty per Reel/Tube/Bag 3,000 10,000
Reel Size 7" Dia 13"
Box Dimension (mm) 187x107x183 | 343x343x64 343mm x 342mm X 64mm
Max gty per Box 24,000 30,000 . g
- Intermediate box for D87Z Option
Weight per unit (gm) 0.0097 0.0097
Weight per Reel (kg) 0.1230 0.4150 .
Note/Comments ===

Human Readable Label sample

—
FAIRCHILD
e

SEMICONDLCTOR +

wmes “RANT-S TAIIS-

BSz02ZC

Human Readable
Label

SSOT-3 Tape Leader and Trailer
Configuration: Figure 2.0

/V

Unit Orientation

Human Readable Label

-

g

187mm x 107mm x 183mm
Intermediate Box for Standard Option

i
i

i

|

|
N
2

TTTTIII

Carrier Tape

A4
A

Cover Tape Components

Trailer Tape
300mm minimum or
75 empty pockets

Leader Tape
500mm minimum or
125 empty pockets

August 1999, Rev. C



SuperSOT ™-3 Tape and Reel Data and Package Dimensions, continued

SSOT-3 Embossed Carrier Tape
Configuration: Figure 3.0

P2 DO D1
T
]
: E1
| F w
I o o E2
BLO we ® ® ®
] ] )
e —pP1— a0
KO
User Direction of Feed
Dimensions are in millimeter
Pkg type A0 BO w DO D1 El E2 F P1 PO KO T Wce Tc
SSOT-3 3.15 2.77 8.0 155 1125 175 6.25 3.50 4.0 4.0 1.30 0.228 5.2 0.06
(8mm) +/-0.10 +-0.10 | +-0.3 +-0.05 | +-0125 | +-0.10 | min +-0.05 +-0.1 +-0.1 +-0.10 | +-0013 | +-0.3 +-02
Notes: A0, BO, and KO dimensions are determined with respect to the EIA/Jedec RS-481
rotational and lateral movement requirements (see sketches A, B, and C). 0.5mm
/>\. +—20 deg maximum maximum H
—
Typical T
i component
cavity 0.5mm
T, BO center line maximum
20 deg maximum component rotation
Y Typical
Sketch A (Side or Front Sectional View) }47:.‘\ compon‘enl Sketch C (Top View)
Component Rotation A0 center line Component lateral movement

Sketch B (Top View)

SSOT-3 Reel Configuration: Figure 4.0

O

Component Rotation

W1 Measured at Hub

i

Dim A
Max

o

Dim A N :
Y . _ ee detail AA
max 4 Dim N
7" Diameter Option
|| j h B Min
<M —bimc
See detail AA U Dim D 4
H w3 min
13" Diameter Optlon W2 max Measured at Hub
DETAIL AA
Dimensions are in inches and millimeters
Tape Size OTiniln Dim A Dim B Dim C Dim D Dim N Dim W1 Dim W2 Dim W3 (LSL-USL)
8mm 7 Dia 7.00 0.059 512 +0.020/-0.008 0.795 2.165 0.331 +0.059/-0.000 0.567 0.311 - 0.429
177.8 15 13 +0.5/-0.2 20.2 55 8.4 +1.5/0 14.4 7.9-10.9
amm 13" Dia 13.00 0.059 512 +0.020/-0.008 0.795 4.00 0.331 +0.059/-0.000 0.567 0.311 - 0.429
330 15 13 +0.5/-0.2 20.2 100 8.4 +1.5/0 14.4 7.9-109
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SuperSOT ™-3 Tape and Reel Data and Package Dimensions, continued

SuperSOTL-3 (FS PKG Code 32)

~0.0990+0.0050 [2.5140.13]

0.1150%0.0050 [2.92£0.13]
~0.0550+0.0030 [1.40+0.08]

il

0.0375£0.0025 [0.95£0.06] —
0.0300 [O,76]TYP,«L-—]

0.0750+0.0050 [1.9140.13]

R0.0030 [RO.OB]MIN. TYP.

~0.0365 [0.93]

~[0.0015 [0.038][c

—C—

0.0040 [ 0.10
0.0010 [oo:s] TYP.

NOTES :

1. STANDARD LEAD FINISH TO BE 150 MICROINCHES / 3.81

" L0.0W75+0.0025 [0.44£0.06]TYP.

CONTROLLING DIMENSION IS INCH

UNLESS OTHERWISE SPECIFIED

VALUES IN [ ] ARE MILLIMETERS

MINIMUM TIN/LEAD (SOLDER) ON COPPER.

2. NO JEDEC REGISTRATION AS OF DEC.

1995.

R0.0030 [RO.O8]MIN. TYP.

0.01504+0.0020 [0.38+0.05] f—

SUPER SOT
MICROMETERS

)
1:1

Scale 1:1 on letter size paper

Dimensions shown below are in:
inches [millimeters]

Part Weight per un

SYMM
t

—H

~0.0300 [0.76]TYP.

Ho.oz

LAND PATTERN RECOMMENDATION

I

it (gram): 0.0097

0.0900 [2.29]

75 [0.95]

—

GAGE PLANE
0.18
(0.0040 [omo]wp»
= ‘

0.0070

s —

l._0.0220F

3 LEADS

T
knoso [oAzo]J
SEATING PLANE

0.0020

10.05
0.0040 [056—0,1 O]TYP'

September 1998, Rev. A



TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™ UHC™
CoolFET™ MICROWIRE™ VCX™
CROSSVOLT™ pPOpP™
E2CMOS™ PowerTrench™
FACT™ Qs™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
EASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicTM
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT

RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the

user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or
In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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FSB6726

B
SuperSOT™-3

PNP General Purpose Amplifier

This device is designed for general purpose medium power amplifiers and switches requiring collector currents
to 1.0 A. Sourced from Process 77.

AbSO I Ute MaXi m u m Rati ngS* TA: 25°C unless otherwise noted

Symbol Parameter FSB660/FSB660A Units
VcEo Collector-Emitter Voltage 30 \%
VeBo Collector-Base Voltage 40 \%
VEBO Emitter-Base Voltage 5 \%
Ic Collector Current - Continuous 15 A
T3, Tetg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:

1) These ratings are based on a maximum junction temperature of 150°C.

2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.
Thermal CharacteriStiCs TA:ZS"C unless otherwise noted

Max
Symbol Characteristic Units
FSB6726
Pp Total Device Dissipation 500 mwW
RqJA Thermal Resistance, Junction to Ambient 250 °C/IW
& 1999 Fairchild Semiconductor Corporation Page 1 Of 2

fsb6726lwp Pr77 RevA
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PNP General Purpose Amplifier

(continued)
Electrical Characteristics T A= 25°C unless othervise noted
Symbol Parameter Test Conditions Min Max | Units

OFF CHARACTERISTICS

BVceo Collector-Emitter Breakdown Voltage Ic =10 mA 30

BVceo Collector-Base Breakdown Voltage Ic = 100 nA 40

BVERo Emitter-Base Breakdown Voltage I = 100 A 5

IcBo Collector Cutoff Current Veg = 40 V 100 nA

IEBO Emitter Cutoff Current VEg = 5V 100 nA

ON CHARACTERISTICS*

hee DC Current Gain lc=100 mA, Vg =1V 60 -
lc=1A, Vce=1V 50 250 i

VeEsay Collector-Emitter Saturation Voltage lc=1A, Ig = 100 mA 500 mV

VEBE(on) Base-Emitter On Voltage lc=1A Vecg=1V 1.2 \

SMALL SIGNAL CHARACTERISTICS

Ceb Collector-Base Capacitance Veg = 10V, f = 1IMHz 30 pF

hfe Small Signal Current Gain Ic= 50 mA,Vce = 10V, f=20MHz 2.5 25 -

*Pulse Test: Pulse Width £ 300 ns, Duty Cycle £ 2.0%

Page 2 of 2

fsb6726lwp Pr77 RevA
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™ UHC™
CoolFET™ MICROWIRE™ VCX™
CROSSVOLT™ pPOpP™
E2CMOS™ PowerTrench™
FACT™ Qs™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
EASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicTM
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT

RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the

user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or
In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.




I Discrete POWER & Signal
FAIRCHILD Technologies

e —
SEMICONDUCTOR w

FSBCW30

<
r
%

B

SuperSOT ™-3

PNP General Purpose Amplifier

This device is designed for general purpose medium power
amplifiers and switches requiring collector currents to 300 mA.
Sourced from Process 68. See BC857A for characteristics.

AbSO|Ute MaX|mum RatlngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Vceo Collector-Emitter Voltage 32 \%
Vceo Collector-Base Voltage 32 \
VEso Emitter-Base Voltage 5.0 \
Ic Collector Current - Continuous 500 mA
T3, Tstg Operating and Storage Junction Temperature Range -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1) These ratings are based on a maximum junction temperature of 150 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

The rmal C hal’aCteI’IStICS TA = 25°C unless otherwise noted

Symbol Characteristic Max Units
FSBCW30
Po Total Device Dissipation 500 mwW
Derate above 25°C 4 mw/°C
Reia Thermal Resistance, Junction to Ambient 250 °C/W

*Device mounted on FR-4 PCB 4.5" x 5"; mounting pad 0.02 in? of 20z copper.

[0 1998 Fairchild Semiconductor Corporation FSBCW30, Rev B
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PNP General Purpose Amplifier

(continued)
Electrical Characteristics TA = 25°C unless otherwise noted
Symbol Parameter Test C onditions Min Max  |Units
OFF CHARACTERISTICS
BVceo Collector-Emitter Breakdown lc=2.0mA,Ig=0 32 \%
Voltage
BVceo Collector-Base Breakdown Voltage lc=10 A, Ie=0 32 \%
BVces Collector-Emitter Breakdown lc=10 A, Ie=0 32 \%
Voltage
BVego Emitter-Base Breakdown Voltage le =10 pA,Ic =0 5.0 \%
IcBo Collector-Cutoff Current Veg=32V,Ie=0 100 nA
Ve =32V, Ie=0, Ta=+100 10 A
°C
ON CHARACTERISTICS
hee DC Current Gain Vce=5.0V,Ic=2.0mA 215 500
Vee(sat) Collector-Emitter Saturation Voltage | Ic =10 mA, Ig = 0.5 mA 0.30 \%
VBE(on) Base-Emitter On Voltage Vce=5.0V,Ilc=2.0mA 0.60 0.75 \%
SMALL SIGNAL CHARACTERISTICS
NF Noise Figure Vee =5.0V, Ic =200 pA, 10 dB

Rs =2.0kQ, f=1.0kHz,
By =200 Hz

FSBCW30, Rev B
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Typical Characteristics

Typical Pulsed Current Gain
vs Collector Current
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PNP General Purpose Amplifier
(continued)
Collector-Emitter Saturation
E Voltage vs Collector Current
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PNP General Purpose Amplifier
(continued)
Typical Characteristics  (continued)
< Collector Saturation Region Input and Output Capacitance
e | | || vs Reverse Voltage
Qa 11 100 —
[ — oE0, =
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ ISOPLANAR™
CoolFET™ MICROWIRE™
CROSSVOLT™ POP™
E2CMOS™ PowerTrench™
FACT™ QsS™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
FASTr™ SuperSOT™-6
GTO™ SuperSOT™-8
HiSeC™ TinyLogicT""
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in significant injury to the

user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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FAIRCHILD
I

SEMICONDUCTORT™

FST16209
18-Bit Bus Exchange Switch

General Description

The Fairchild Switch FST16209 provides 18-bits of high-
speed CMOS TTL-compatible bus switching or exchang-
ing. The low on resistance of the switch allows inputs to be
connected to outputs without adding propagation delay or
generating additional ground bounce noise.

The device operates as a 18-bit bus switch or a 9-bit bus
exchanger, which allows data exchange between the four

signal ports via the data-select terminals.

Features

September 1997
Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Minimal propagation delay through the switch.

Ordering Code:

Order Number

Package Number

Package Description

FST16209MEA

MS48A

48-Lead Small Shrink Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

FST16209MTD

MTD48

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

T T T 9 Channels )
| o annels |
1A
L 1r (.
1 1
1 1
1 1
1 | 1
1 1
1 1
1 1
1 —_ 1
1 1
Ay T—* 1 I T 18,
1 T 1
L e — o —— o
| Flow Control l
so—l
Y
S2
Truth Table
S2 S1 SO Ay A, Function
L L L z z Disconnect
L L H B, z A1 =B,
L H L B, z A =B,
L H H z B, A, =B
H L L z B, A, =B,
H L H z z Disconnect
H H L B, B, A1 =By, Ay =B,
H H H B, B, A1 =By, Ay =B

Connection Diagram

-/

S0—1 48 1—S1

1A,—2 47 f—s2

14,—3 46 [—18,
GND—1 4 45 1B,
28—5 44 1—28,
24,—6 43128,
Vee™ 7 42 |—GNC
3A—8 4138,
3h,—9 40 =38,
GND— 10 39 —GNC
aA— 1 38 [—4B,
44, =12 3748,
SA—13 36 =58,
Sh,—{14 3558,
GND— 15 34 —GNC
6A,—16 3368,
64, —17 3268,
TA—18 3178,
TA,—{19 3078,
GND— 20 29 —GNC
8A— 21 28 [—88,
84, —22 27 88,
9A,— 23 26 98,
9A,— 24 2598,

Pin Name Description
S2, S1, SO Data-select inputs
Aq, Ay Bus A
By, By Bus B

© 1999 Fairchild Semiconductor Corporation

DS500056

www.fairchildsemi.com
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FST16209

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V

DC Input Voltage (V|y)(Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V

DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V

DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V

Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

Tp=-40°Cto +85°C
Symbol Parameter \:\35 o o " Units Conditions
(Note 4)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Vin HIGH Level Input Voltage 4.0-5.5 2.0 \
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 5.5 +1.0 HA 0<V|ys55v
0 10 WA Viy =5.5V
lorr OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<Vee
Ron Switch On Resistance 4.5 4 7 Q Vin =0V, Iy = 64mA
(Note 5) 4.5 4 7 Q Vi =0V, Iy = 30mA
45 8 12 Q ViN =24V, )y = 15mA
4.0 14 20 Q Vin = 2.4V, Iy = 15mA
lcc Quiescent Supply Current 5.5 3 HA VN =Vec or GND, gyt =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND

Note 4: Typical values are at Voo = 5.0V and Tp = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2



AC Electrical Characteristics

Ta =-40°Cto +85 °C,
C_ =50pF, Ry = Rp =500Q
Symbol Parameter Units Conditions Figure No.
Ve =4.5-5.5V Vee =4.0V
Min Max Min Max

tpHL, tLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tpHL: tPLH Prop Delay S to Bus 15 7.0 7.0 ns V,=0OPEN Figure 1
Figure 2

tpzh, tpzL Output Enable Time, Sto Aor B 15 7.5 8.0 ns V|, =7V for tpz F?gure 1
V, = OPEN for tpyy, Figure 2

tpHz: trLz Output Disable Time Sto Aor B 1.0 85 9.0 ns Vi =7Vfortp z F!gure 1
V| = OPEN for tppy Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note 7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Vee = 5.0V
Cio Input/Output Capacitance 10 pF Ve = 5.0V,
S0, S1, and S2 =GND

Note 7: T4 =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C, includes load and stray capacitance
Note: Input PRR = 1.0 MHz, t\, = 500 ns
FIGURE 1. AC Test Circuit

tf=2.5nS

tf=2.5n8
- - -3ov

SWITCH
INPUT

10%

OUTPUT 1.5V

VoL

OuTPUT 7

FIGURE 2. AC Waveforms

le— tpHz —=]
r - ~—VoH
- - - VoH-03V
1.5V

- VoL+0.3V
- VoL

www.fairchildsemi.com
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FST16209

Physical Dimensions inches (millimeters) unless otherwise noted

0.620-0.630
[15.75 - 16.00]
48 25
ANRNANARARARARARARRARAND
0.398-0.417
LEAD #1 [10.10-10.80]
IDENT ~\] [SToarolo ][ [ OTA ]
- e
l 0.005-0.009
EUUUUUUUUUUUUUWUUUUUUU [0.13-0.22]
1 M 24
—| | |e 0.025 GAUGE PLANE e\ L
0.02040.003 a [0.635] """ 0.010 t
[0.51+0.08] [0.25] 0.020  0.040
TYP . 0.008-0.012 = lo.51-1.01]
[0.21-10.30]
[CTocosi 0.l @ [ ® 60D DETAIL E TYP
0y 0.015-0.025
—‘ffiiig;ﬁf SEATING PLANE 7 Tose-063]
) ’ RN SEE DETAIL €
f \ < \/_
3 "i' ___________________ (HAHH] / / > [0.004[0.10]

0.10 MIN TYP———T

[0.25] 0°-8° TYP

48-Lead Small Shrink Outline Package (SSOP), JEDEC MO-118,
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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MTD48RevB1 DETAIL A

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

YouMs abueyox3 sng 119-8T 6029TLSH

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FST16210
20-Bit Bus Switch

General Description

The Fairchild Switch FST16210 provides 20-Bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating

additional ground bounce noise.

The device is organized as a 10-bit or 20-Bit bus switch.
When OE, is LOW, the switch is ON and Port 1A is con-
nected to Port 1B. When OE,; is LOW, Port 2A is connected

to Port 2B.

Features

November 1998
Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number

Package Description

FST16210MTD MTD48

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

/ _

Ne—f1 48 |— Ok,

-2 47 |~ 0E,

1h,—3 48 [—18,

Ths— 4 45— 1B,

1a,—s 441184

1A 6 s3}-18,

18— 7 42185

GND—1 8 41[—GND

17— 40|15
Thg—10 39118,

1A 411 38— 18g

1A 012 37 |18
2813 36 |—1Byg
2h)—114 35 |28
Vee—{15 341128,
285116 33 |—28B3
GND—]17 32 }—6nD
24,18 31|28,
285119 30 |—285

25— 20 29|28
2821 28 |28,
2hg—22 27 |28

20— 23 26 |—28,

209 24 25185

Pin Descriptions
Pin Name Description
OE,, OE; Bus Switch Enables
1A, 2A Bus A
1B, 2B Bus B

Logic Diagram

1A 1By
° J

. .
[ ) [ )
2A10 2B1o
OEy
Truth Table
Inputs Inputs/Outputs
OE,; OE, 1A, 1B 2A, 2B
L L 1A=1B 2A=2B
L H 1A=1B z
H L z 2A=2B
H H z z

© 1999 Fairchild Semiconductor Corporation

DS500193

www.fairchildsemi.com
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FST16210

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held high or low. They may not float.

DC Electrical Characteristics

v Tap=-40°Cto +85°C
Symbol Parameter ce T Units Conditions
\/ i yp
V) Min (Note ay | M
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 Y
VL LOW Level Input Voltage 4.0-5.5 0.8 \Y
Iy Input Leakage Current 55 +1.0 HA 0< V)\ 5.5V
0 10 WA ViNy =5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<Vee
Ron Switch On Resistance 4.5 4 7 Q VN =0V, )y = 64mA
(Note 5) 45 4 7 Q ViN =0V, |y =30mA
45 8 12 Q ViN =2.4V, |y = 16mA
4.0 11 20 Q Vin = 2.4V, |y = 15mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, Iyt =0
Alee Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Voo = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Ta =-40 °Cto +85 °C,
C_ =50pF, RU = RD =500Q
Symbol Parameter Units Conditions Figure No.
Vee =45-55V Vee =4.0V
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus 0.25 0.25 ns V| = OPEN Figure 1,
(Note 6) Figure 2

tpzh: trzL Output Enable Time 15 6.0 6.5 ns V=7V for tpz Figure 1,
V| = OPEN for tpzy | Figure 2

tpHz: trLz Output Disable Time 15 7.0 7.2 ns V=7V fortp 7 Figure 1,
V, = OPEN for tpyy, | Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Vee =5.0v
Cio Input/Output Capacitance 6 pF Ve, OE = 5.0V

Note 7: T4 =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance

Note: Input PRR = 1.0 MHz, t,, = 500 ns
FIGURE 1. AC Test Circuit

tr=25nS

90%
=2.5n8 ENABLE
- - 30V INPUT 18V

SWITCH
INPUT

tPZL —=

i
|
tPHL ! S '
OUTPUT 1.5V '
‘ |
|

- -~ VoL

10%

- - VoL+03V

OUTPUT 1.5V ——

le— tpHz —=|
VoL [ =~ Vod
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST16210 20-Bit Bus Switch

Physical Dimensions inches (millimeters) unless otherwise noted

2.30 |:|
A TEEn L 1 —
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A
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1ARAA | AAAAAR
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el ]
405
7 1 8 19
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(o1 ]c]
12MAX 9 | ALL LEAD TIPS _ 0»90f8’]8
< T JL
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DIMENSIONS ARE IN MILLIMETERS

NOTES:

A CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB,

REF NOTE 6, DATE 7/93.
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND

TIE BAR EXTRUSIONS.
D. DIMENSIONS AND TOLERANCES PER ANS| Y14.5M, 1982.

MTD48RevB1
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|

12.00° TOP & BOTTOM

RO.16 GAGE PLANE

RO.31
N—

DETAIL A

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384(FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2.

which, (a) are intended for surgical implant into

the

body, or (b) support or sustain life, and (c) whose failure

to perform when properly used in accordance
instructions for use provided in the labeling, can be

with
rea-

sonably expected to result in a significant injury to the

user.

A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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FST16211
24-Bit Bus Switch

General Description

The Fairchild Switch FST16211 provides 24-bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating

additional ground bounce noise.

The device is organized as a 12-bit or 24-bit bus switch.
When OE, is LOW, the switch is ON and Port 1A is con-
nected to Port 1B. When OE,; is LOW, Port 2A is connected

to Port 2B.

July 1997
Revised December 1999

Features

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number

Package Description

FST16211MEA MS56A

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

FST16211MTD MTD56

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

NC— 1 u 56 |~ 0OE1
1A 1By 1A 2 55 |- OE2
[ ] ]—[ L ] 1A,— 3 54 = 1By
L] o 1A3—4 53 |~ 1By
L4 L4 1As—5 52 |- 1By
1A12 1Br2 1As— 6 51 =18,
1As— 7 50 |~ 1Bs
GND—{ 8 49 |- GND
1A7—9 48 |- 1Bg
1Ag—{ 10 47 |—-18;
oF 1Ag— 11 46 |~ 1By
1 1A10— 12 45 |- 1Bg
1An— 13 44— 1Byo
2A 2B, 1A= 14 43 |~ 1Byq
Y Y 2a,—{15 42 = 1By,
L[] L] 2A;—] 16 41 =28,
[ ° Voo 17 40 [~ 28,
2A12 2B12 2n,— 18 39 |- 2B,
GND—] 19 38 |~ GND
2A4—] 20 37 |~ 2B,
2A5— 21 36 - 2B
2Ag—] 22 35 |- 2B
OE, 2A;— 23 34 |- 28;
2Ag—{ 24 33 |- 2By
2Ag—] 25 32 |~ 2By
2A10—] 26 31 =28y
- 30 |—-2Byy
Truth Table S SO I
Inputs Inputs/Outputs . ..
— — Pin Descriptions
OE, OE, 1A, 1B 2A, 2B
L L 1A=1B | 2A=2B Pin Name Description
L H 1A=1B z OE,, OE, Bus Switch Enables
H L z 2A=2B 1A, 2A Bus A
H H z 4 1B, 2B Bus B
© 1999 Fairchild Semiconductor Corporation DS500037 www.fairchildsemi.com
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FST16211

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V

DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V

DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V

DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V

Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

Tp=-40°Cto +85°C
Symbol Parameter \:\35 o o " Units Conditions
(Note 4)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Vin HIGH Level Input Voltage 4.0-5.5 2.0 \
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 5.5 +1.0 HA 0< V) 5.5V
0 10 A [Vy=5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<Vee
Ron Switch On Resistance 4.5 4 7 Q Vin =0V, Iy = 64mA
(Note 5) 4.5 4 7 Q Vin = 0V, Iy = 30mA
45 8 12 Q VN = 2.4V, Ijy = 156mA
4.0 1 20 Q Vin = 2.4V, Iy = 15mA
lcc Quiescent Supply Current 5.5 3 HA Vin = Ve or GND, Igyr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Vo = 5.0V and Tp = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Ta=-40°Cto +85 °C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Units Conditions Figure No.
Vec=45-55V Vee =4.0V
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tpzh: tpzL Output Enable Time 15 6.0 6.5 ns V=7V for tpz Figure 1
V, = OPEN for tpz | F19UT€ 2

tpHz, trLz Output Disable Time 15 7.0 7.2 ns V=7V fortp 2z Figure 1
V, = OPEN for tpy, | F19Ure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Vee =5.0v
Cio Input/Output Capacitance 6 pF Vee, OE =5.0V
Note 7: Tp =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
Vi
RU
FROM
OUTPUT
UNDER RD
TEST CL
Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, ty, =500 ns
FIGURE 1. AC Test Circuit
3.0v
tf=2.5n8
- - -30v
SWITCH
INPUT -| - - -GND
—tpLZ
10%. GND
tPHL
-l - - -Von VoL +0.3V

VoL

le— tpHz —=]
VoL [ 7 Vou
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

OUTPUT 1.5V

3 www.fairchildsemi.com
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FST16211

Physical Dimensions inches (millimeters) unless otherwise noted
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56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
Package Number MS56A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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DETAIL A

TYPICAL

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

MTDS6 (REV B)

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

Youms sng 1g-v¢ TIC9T LS

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FST16212
24-Bit Bus Exchange Switch

General Description

The Fairchild Switch FST16212 provides 24-bits of high-
speed CMOS TTL-compatible bus switching or exchang-
ing. The low on resistance of the switch allows inputs to be
connected to outputs without adding propagation delay or
generating additional ground bounce noise.

The device operates as a 24-bit bus switch or a 12-bit bus
exchanger, which allows data exchange between the four
signal ports via the data-select terminals.

Features

July 1997

Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number

Package Number

Package Description

FST16212MEA

MS56A

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

FST16212MTD

MTD56

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

1 of 12 Channels

—-I__ o 18,
F_—L

I

I

I

I

|

1C |
I___i|:____|.

1A¢

1A 1By
| Flow Control
50—
s1
s ——
Truth Table
S2 S1 SO Ay A, Function
L L L z z Disconnect
L L H B, z A;=B;
L H L B, z A1 =B,
L H H z B, A, =Bg
H L L z B, A, =By
H L H z z Disconnect
H H L B, B, A =By, Ay =B,
H H H B, B, A1 =B, A, =B,

Connection Diagram

Pin Descriptions

1A
1A~
2A;
24,
3A;
38,
GND
4A1
48,
5A;—]
5A,—]
6A1—]
6A,—]
7A1—]
7Ar—]
Veo—}
8A1—]
GND—]
8A,—]
9A1—]
94—
10A1—]
104,
11A1 =]
11A,—4
12A1—]
12A,—]

[ R O

S

12
13
14
15
16
17
18
19

\J

56 =51
55 |- s2
54 |- 1B,
53 |- 1B,
52 |28,
51 |-28,
50 |- 384
49 |- GND
48 |- 38,
47 |~ 4B,
46 [— 48,
45 |~ 5B,
44 |58,
43 |- 684
42 |- 68,
41 =78,
40 =78,
39 |- 8B,
38 |- GND
37 |- 88,
36 |98,
35 |- 98,
34 [~ 1084
33 |~ 108,
32 |- 1184
31 =118,
30 |- 1284
29 |- 128,

Pin Name

Description

S2, S1, SO

Data-select inputs

A1, Ay

Bus A

By, B,

Bus B

© 1999 Fairchild Semiconductor Corporation DS500038
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FST16212

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)

DC Switch Voltage (Vs)

DC Input Voltage (Vy) (Note 2)

DC Input Diode Current (l,k) V|y<OV
DC Output (Ioyt) Sink Current

DC Vc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t;, t;)
Switch Control Input
Switch I/O

Free Air Operating Temperature (Tp)

0OnS/V to 5nS/V
0onS/V to DC

—40 °C to +85 °C
Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.
Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.
Note 3: Unused control inputs must be held high or low. They may not float.

v Tp=-40°Cto +85°C
Symbol Parameter cc T Units Conditions
\/ n yp
V) Min (Noteay | Max
Vik Clamp Diode Voltage 4.5 -1.2 \% Iy = —18mA
Viy HIGH Level Input Voltage 4.0-55 2.0 \
Vi LOW Level Input Voltage 4.0-55 0.8 \Y
Iy Input Leakage Current 55 +1.0 HA 0< V|y 5.5V
0 10 HA V|y =5.5V
loz OFF-STATE Leakage Current 55 +1.0 pA 0<A B<Vce
Ron Switch On Resistance 4.5 4 Q Vin =0V, |y = 64mA
(Note 5) 45 4 7 Q ViN =0V, Iy =30mA
45 8 12 Q VN = 2.4V, |jy = 15mA
4.0 14 20 Q ViN = 2.4V, |y = 156mA
lcc Quiescent Supply Current 55 3 HA Vin =Vce or GND, Igyt =0
Alee Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND

Note 4: Typical values are at V¢ = 5.0V and Tp=+25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.
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AC Electrical Characteristics

Tp =-40°Cto +85 °C,
C| =50pF, RU =RD =500Q
Symbol Parameter Units Conditions Figure No.
Ve =4.5-5.5V Vee =4.0V
Min Max Min Max

teHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns |V,=OPEN Figure 1
Figure 2

tpHLtPLH Prop Delay S to Bus 15 7.0 7.5 ns |V,=0OPEN Figure 1
Figure 2

tpzn, thzL Output Enable Time, Sto Aor B 15 75 8.0 ns V|, =7V for tpz| Figure 1
V, = OPEN for tpyy, Figure 2

tpHz: tPLz Output Disable Time S to A or B 1.0 85 9.0 ns |V|=7Vfortp Figure 1
V, = OPEN for tppy Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Vee =5.0V
Cio Input/Output Capacitance 10 pF Ve = 5.0V, SO, S1, or S2 =GND
Note 7: T, =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
Vi
RU
FROM
OUTPUT
UNDER RD
TEST

Note: Input driven by 50 Q source terminated in 50 Q
Note: C, includes load and stray capacitance

Note Input PRR = 1.0 MHz, t,y, = 500 ns

FIGURE 1. AC Test Circuit

t#=2.5nS8

3.0v

SWITCH

INPUT
10% GND

tPHL
-[ -~ ~VoH
OUTPUT 1.5V

VoL

t=25nS
90%

ENABLE
INPUT 15V

tpzL

OUTPUT

tpzH J

FIGURE 2. AC Waveforms
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FST16212

Physical Dimensions inches (millimeters) unless otherwise noted

0.720-0.730

[18.30- 18.54]
56 29
NnnaRRnnnARANNNARRANAGRANNN el
LEAD #1 [10.10-10.60]
IDENT | [STo0r0f0 251 [c[B [ D]
0.291-0.299
I\ [7.40 - 7.59]
O | =)
0.005-0.009
0.020 £0.003 |1 D o0os [0 13-0.22]
[o.51 20.08] TP - - [0.635) TP GAUGE PLANE
0.008-0.012 . || 0.010
[o.21-0.50] [0.25] 0.020 - 0.040
[©To0.0031[0.08]®[c[A B[] [0.51-1.01]
DETAIL E TYP
459 x 0.015-0.025
0.096-0.108 [0.39-0.83]
— SEATING PLANE
(aa=2.74) SEE DETAIL £
//\ /
A
. ( / £ ]0.004[0.10]
t <] 7 N
0.025 0.0
[o.635] " Lo. 25] M e 0°-8° TYP MS364 (REV ©)

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
Package Number MS56A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

) .o_:_on B s
7 AT AT AR TN TARTA TR L
[2.1] | 6.1 & 0.1 | (62 TYF)
-t 1 ] i Sme T I e
=0 | O F—
| TSRO, ¢ |
ALL LEAD TIPS 3T
—i— (0.5 TYP)

LAND PATTERN RECOMMENDATION

- /SEE DETAIL A

W

—c- N
‘ o5 T 4“_ 0.17 - 0.27 TYP 0.10 £ 0.05 TYP - 0.09-0.20 TYP 1
GAGE PLANE

SEATING PLANE
0.15
0.607313
DETAIL A
TYPICAL MTD56 (REV B)

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

5 www.fairchildsemi.com
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July 1997
FAIRCHILD Revised December 1999

SEMICONDUCTORT™

FST16213
24-Bit Bus Exchange Switch

General Description Features

The Fairchild Switch FST16213 provides 24-bits of high- m 4Q switch connection between two ports.
speed CMOS TTL-compatible bus switching or exchang- = Minimal propagation delay through the switch.
ing. The low on resistance of the switch allows inputs to be = Low |

connected to outputs without adding propagation delay or cc

m Zero bounce in flow-through mode.

n

Control inputs compatible with TTL level.

generating additional ground bounce noise.

The device operates as a 24-bit bus switch or a 12-bit bus
exchanger, which allows data exchange between the four
signal ports via the data-select terminals.

Ordering Code:

Order Number | Package Number Package Description
FST16213MEA MS56A 56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
FST16213MTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

F " Yot12chamnels |

1A4 i 1 | 1By
1 |
| T |
| |
= |

1A, ! ® 1 | 1By
[ I e I R

Flow Control

o |
S —M8M8Mm8 -

S2

© 1999 Fairchild Semiconductor Corporation DS500039 www.fairchildsemi.com
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FST16213

Connection Diagram

1A1 ]
1A =4
2A1
2A; ]
3A;
3A,
GND -}
4A1
4A; =
5A;
5A2—]
6A1—]
6A2 ]
7A;—
7A;—4
Veo—
8A1—}
GND—]
8Ar—}
9A1—4
9A;—}
10A;—]
10A,—
1A1 =]
1A=
12A1—
12A—

© ©® N O O~ W N -

S

—S1
- s2
- 1B,
- 18,
- 2B,
28,
3B,
L GND
- 38,
- 4B,
- 48,
- 5B,
- 58,
L 6B,
- 6B,
- 7B,
— 78,
— 8B4
- GND
— 88,
— 9B,
98,
- 108,
- 108,
- 1184
— 118,
- 128,
- 128,

Pin Descriptions

Pin Name Description
S2,S1, S0 Data-select inputs
Ag Ay Bus A
By, B, Bus B
Truth Table
S2 S1 SO Aq A, Function
L L L z z Disconnect
L L H B, A =B,
L H L B, A =B,
L HH z B, A, =B,
H L L z B, A, =B,
H L H|AyandB, AjandB,| A;=A,=B,
H H L B, B, |A1=B;,A;=B,
H H H B, B, A1 =By Ay =B,

www.fairchildsemi.com




Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)

DC Switch Voltage (Vg)

DC Input Voltage (V|y) (Note 2)

DC Input Diode Current (k) V y<OV
DC Output (Igyt) Sink Current

DC Vcc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t,, t;)
Switch Control Input
Switch /O 0OnS/V to DC
Free Air Operating Temperature (Tp) —-40 °C to +85 °C
Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

onS/V to 5nS/V

Note 3: Unused control inputs must be held high or low. They may not float.

Svmbol . t Vee Tp=-40°Cto +85°C oni condit
ymbo arameter ) Min (NZ¥§4) Max nits onditions
Vik Clamp Diode Voltage 4.5 -1.2 \% Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 \Y
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0< V|y 5.5V
0 10 HA V|N =5.5V
loz OFF-STATE Leakage Current 55 +1.0 pA 0<A, B<Vce
Ron Switch On Resistance 4.5 Q Vin =0V, )y = 64mA
AtoBorBto A 45 7 Q ViN =0V, |y =30mA
(Note 5) 45 8 12 Q VN = 2.4V, |y = 15mA
4.0 11 20 Q ViN = 2.4V, |iy = 15mA
Switch On Resistance 4.5 10 14 Q VinN =0V, |y = 64mA
Alto A2 45 10 14 Q ViN =0V, |y =30mA
(Note 5) 4.5 16 22 Q ViN = 2.4V, | iy = 15mA
4.0 22 30 Q VN =2.4V, |y = 15mA
lcc Quiescent Supply Current 55 3 HA Vin =V or GND, Igyr =0
Alcc Increase in I per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Vo = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.

www.fairchildsemi.com
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FST16213

AC Electrical Characteristics

Tp =-40°Cto +85°C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Units Conditions Figure No.
Vee =4.5-5.5V Vee =4.0V
Min Max Min Max

tpHL tPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V| = OPEN F!gure 1
Figure 2

teHLtPLH Prop Delay Al to A2 0.5 0.5 ns V| =OPEN F!gure 1
Figure 2

tpzhs tpzL Output Enable Time, Sto Aor B 15 7.5 8.0 ns V|, =7V for tpz F?gure 1
V, = OPEN for tpyy | 9Ure 2

tpHz, tPLZ Output Disable Time Sto A or B 1.0 8.5 9.0 ns V=7V fortp z F!gure 1
V) = OPEN for tpyy | T19Ure 2

tozH, tpzL Output Enable Time, SO to A2 and B2 15 9.5 10.0 ns V=7V fortpz F?gure 1
V, = OPEN for tpgy | 9Ure 2

tpHz: tPLZ Output Disable Time, SO to A2 and B2 15 9.0 10.0 ns V, =7V fortp 2 F?gure 1
V, = OPEN for tpyy | 9Ure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Ve =5.0V
Cio Input/Output Capacitance 10 pF Ve =5.0V
S0, S1, or S2 =GND

Note 7: Tp = +25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
Vi
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, t,y, = 500 ns
FIGURE 1. AC Test Circuit

t=25n8 ty=25nS

90%
t,=25n8 t=2.5n8 ENABLE
3.0V NpUT 18V 15V
SWITCH
INPUT -| - o ~GND
tpzL tPLz

OUTPUT

|- - ~Vou
OUTPUT 1.5V . tpzH _‘

FIGURE 2. AC Waveforms
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0.720-0.730

Physical Dimensions inches (millimeters) unless otherwise noted

€T29TLSH

Package Nu

[18.30 - 18.54]
56 29
nngannannnannaANNANNAANNARNN
0.398-0.417
o [10.10-10.60]
LEA\BEN;_\ [&Jo0ot0[025] [c[BO[AO]
0.291-0.299
\() |7.40-7.59]
x|
it 0.005 - 0.003
0.020 20,003 | 1 T s 28 l’ [0.13-0.22]
[0.51 +0.08] -~ [0.635] 1" GAUGE PLANEj— ==
0.008-0.012 0.010 f
[0.21-0.30] 17" [0.25] . 0.020-0.040
[&]o-0031[0.08]@ [c[a B[] [0.51-1.01]
DETAIL E TYP
450 0.01510.025
*‘E‘;’Ziig‘;ff SEATING PLANE ¥ [0:38-063]
: : SEE DETAIL E
y . ,/_\‘ Ve
11 ‘ ) [SToamm]
- . , -
L ngg:] h [OOFZ?J M TYP_T 0° —\30 TYP WS564 (REV )

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

mber MS56A
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FST16213 24-Bit Bus Exchange Switch

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

14.0 £ 0.1
—A- 9 SYMM G

T 0N NN DN n0AL Dammammaoa00toa0mn

(9.2 TYP)

(5.6 TYP)

|

O .
S AN RARANXRAATRNAMY <*WHHHHﬂIHHHﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂi,

28 |2]0.2]C|B]A f i
-
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—i — (0.5 TYP)

LAND PATTERN RECOMMENDATION

- /SEE DETAIL A

W

—c- N
‘ o5 T 4“_ 0.17 - 0.27 TYP 0.10 £ 0.05 TYP - 0.09-0.20 TYP 1
GAGE PLANE

SEATING PLANE
0.15
0.607313
DETAIL A
TYPICAL MTD56 (REV B)

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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SEMICONDUCTORT™

FST16232

Synchronous 16-Bit to 32-Bit
Multiplexer/Demultiplexer Bus Switch

General Description Features

The Fairchild Switch FST16232 is a 16-bit to 32-bit high- m 4Q switch connection between two ports.

speed CMOS TTL-compatible synchronous multiplexer/ = Minimal propagation delay through the switch.

demultiplexer bus switch. The low on resistance of the
) ; ; m Low lec.

switch allows inputs to be connected to outputs without )

adding propagation delay or generating additional ground ~ ® Zero bounce in flow-through mode.

bounce noise. m Control inputs compatible with TTL level.

The device allows two separate datapaths to be multi-

plexed onto, or demultiplexed from, a single path. Two con-

trol select pins (S;, Sp) are synchronous and clocked on

the rising edge of CLK when CLKEN is LOW.

Ordering Code:

Order Number | Package Number Package Description
FST16232MEA MS56A 56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
FST16232MTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

CLKEN —OD—
CLK ———
S D
— cc
> cLk
5, D
oF e .
— 1 1
1 1 of 16 Channels
> clk ! !
1h ——o [ L g
1 1 1
1 —— 1
1 1
1 +— 1B
1 1 2
f e e e mmmmmmmmmm o .

© 1999 Fairchild Semiconductor Corporation DS500054 www.fairchildsemi.com
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FST16232

Connection Diagram

28, —
28, —
30—
48, —
48, —
5A —
68, —
68, —
7A —
88, —
88, —
BND —
9A —
108, —
108, —
11A —
128, —
128, —
137 —
148, —
148, —
154 —
168, —
168, —
cLk —
CLKEN —

W o N U R NN

10

12
13
14
15
16
17
18
19

-/

56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29

— 18,
— 18,
— 24
— 38,
— 38,
— 4A
— 58,
— 58,
— 64
— 78,
— 78,
— 8A
— GND
— Vec
— 98,
— 98,
— 104
— 118,
— 118,
— 124
— 138,
— 138,
— 144
— 158,
— 158,
— 164

Pin Descriptions

Pin Name Description

S1, So Control Pins

CLK Clock Input

CLKEN Clock Enable Input

1A, 2A Bus A

1B, 2B Bus B

Truth Table
Inputs
Function

S; | Sp | CLK | CLKEN

X X X H Last State
L L i L Disconnect
L | H 1 L A=B;and A=B,
H|L 1 L A=B;
H|H 1 L A=B,

www.fairchildsemi.com




Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)

DC Switch Voltage (Vg)

DC Input Voltage (V|y)(Note 2)

DC Input Diode Current (k) V y<OV
DC Output (Igyt) Sink Current

DC Vcc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc,) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V
Input Rise and Fall Time (t,, t;)
Switch Control Input onS/V to 5nS/V
Switch /O 0OnS/V to DC
Free Air Operating Temperature (Tp) —-40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

Ta=-40°Cto +85°C
Symbol Parameter \:\C/)C o o . Units Conditions
(Note 4)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 \%
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
I Input Leakage Current 55 +1.0 HA 0<V|y 5.5V
0 10 A V=55V
lorr OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<Vee
Ron Switch On Resistance 4.5 4 7 Q Vin =0V, Iy = 64mA
(Note 5) 4.5 4 7 Q Vin = 0V, Iy = 30mA
45 8 12 Q ViN = 2.4V, |y = 156mA
4.0 1 20 Q Vin = 2.4V, Iy = 15mA
lcc Quiescent Supply Current 55 3 HA VN =Vecor GND, Igyr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Vo = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.

www.fairchildsemi.com
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FST16232

AC Electrical Characteristics

Ta=-40°Cto +85°C,
C, =50pF, RU =RD =500Q i
Symbol Parameter t Units Conditions F'Sgre
Vec=4.5-5.5V Vee =4.0V .
Min Max Min Max

fmax Maximum Clock Frequency 150 150 MHz  |V,=OPEN Figure 1
Figure 2
tprLs tpuy | Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V, = OPEN Figure 1
Figure 2
tpyL, tpLy | Prop Delay CLK to B or A 2.0 6.3 6.0 ns V, = OPEN Figure 1
Figure 2
tezy, 1 Output Enable Time V=7V fortpy, Figure 1
pPzH: tPzL p 17 85 20 ns I PZL Figure 5

CLKtoA=B;=B; V| = OPEN for tpzy
Output Enable Time V=7V forte,, Figure 1
P 20 6.5 65 ns ' PzL Figu,e 2

CLK to A or By or B, V, = OPEN for tpz
tpHz: & Output Disable Time V=7V for tp 2, Figure 1
pHZ: tpLZ p 10 85 90 ns I PLZ Figure 5

CLKtoAorB V| = OPEN for tpyz
ts Setup Time S;, Sy before CLK 1 25 2.8 Figure 1
— ns Figure 2

Setup Time CLKEN before CLK 1 1.8 2.0
ty Hold Time Sy, Sg after CLK 1 1.0 1.0 Figure 1
— ns Figure 2
Hold Time CLKEN after CLK t 15 15

tw Pulse Width 31 31 ns Clock HIGH or LOW Figure 1
Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note 7)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 4 pF Vee = 5.0V
Cio Input/Output Capacitance 7 pF Vee =5.0V, Sp, S; =0V

Note 7: Tp = +25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms

RU

FROM
OUTPUT

UNDER RD
TEST CL
Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, ty, = 500 ns
FIGURE 1. AC Test Circuit

t=25n8
0%

t=25nS ENABLE
3ov INPUT 18V

SWITCH
INPUT

tpzL
10%

OUTPUT

OUTPUT 1.5V

FIGURE 2. AC Waveforms
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Physical Dimensions inches (millimeters) unless otherwise noted

0.720-0.730
[18.30- 18.54]
56 29
nnannnaaannaanAnnAnAnanNnaARD
0.398-0.417
Y [10.10 - 10.80]
LE‘TBLN;_\ [&Jo.010[0.25[[c[B ®[r®]
0.291-0.299
\O [7.40 - 7.59]
&)
............................ 0005 0,008
0.020 £0.003 | D o0os 28 [0 13-0.22]
[o.51 x0.08) 1P < - |- fo.635] """ GAUGE PLANE
THEY J Lo
[©To0.0031[0.08]®[c[A B[] 051—101
DETAIL E TYP
450« 0.015-0.025
. -0. [0.39-0.63]
_(Ezoii_g;gf SEATING PLANE — S
f & h } Y
O 1 A L e ot A | ) [Eo0uem.ie]
025 o -
L [2235] TP [00 25] MIN TYP 0° —\80 TYP M5564 (REV )

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

Package Number MS56A

www.fairchildsemi.com
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FST16232 Synchronous 16-Bit to 32-Bit Multiplexer/Demultiplexer Bus Switch

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

14.0 £ 0.1
SYMM §

Jnoamooaaaeonaonnonoonnomm—, 7

| |
[&.1] ‘ 6.1 £ 0.1 \ (9.2 TYP)
7—77777} 7777777 e Tiiiii(sewp)
03] | ‘ \ L ‘ B
[1|[||JHHHHHHHUH[l[h[llJlJHHHlJHlJHHHHZH8 o1 lsl (18 1vP) HHHHUW]EEDPHTHYHPQUHUHUHHHHHHHH
=i~ (0.5 TYP)

LAND PATTERN RECOMMENDATION

0.90)
¢
f
1.1 MAX

SEE DETAIL A
/"[

\\

|l

L

L0.10 + 0.05 TYP 0.09-0.20 TYP

GAGE PLANE

DETAIL A
TYPICAL

MTDS6 (REV B}

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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|
September 1997
FAIRCHILD Revised December 1999

SEMICONDUCTORT™

FST16233
16-Bit to 32-Bit Multiplexer/Demultiplexer Bus Switch

General Description Features

The Fairchild Switch FST16233 is a 16-bit to 32-bit high- m 4Q switch connection between two ports.
speed CMOS TTL-compatible multiplexer/demultiplexer ® Minimal propagation delay through the switch.
bus switch. The low on resistance of the switch allows a Low|

inputs to be connected to outputs without adding propaga- cc

m Zero bounce in flow-through mode.

|

Control inputs compatible with TTL level.

tion delay or generating additional ground bounce noise.
The device can be used in applications where two buses
need to be addressed simultaneously. The FST16233 can
be used as two 8-bit to 16-bit multiplexers or as one 16-bit
to 32-bit multiplexer.

Two select (SEL,, SELy) and two test (TEST,, TEST,)
inputs provide switch enable and multiplexer select control.
The FST16233 is designed to prevent through-current
when switching buses.

Ordering Code:

Order Number | Package Number Package Description
FST16233MEA MS56A 56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
FST16233MTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

SELg
TEST,

One of Eight
Channels

SEL,
TEST,

One of Eight !
Channels

l
1 1
l Ll
1 1
94 —T—4 ™ 98)
1 1
1 —_— 1
' — o
1
| d

© 1999 Fairchild Semiconductor Corporation DS500055 www.fairchildsemi.com
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FST16233

Connection Diagram

28, —
28,
38—
48, —
48, —
54—
68, —
68, —
78—
88, —
88, —
GND —

9 —
108, —
108, —
1A —
128, —
128, —
13A —
148, —
148, —
154 —
168, —
168, —
TESTy =
TEST, —

© o N e U A W N

10

12
13

/

32
31

29

— 15,
15,
— 2A
35,
— 38,
- 4n
58,
58,
-6
— 78,
— 78,
— 8A
[— GND
— Vee
- 95,
98,
—10a
118,
118,
— 124
— 136,
— 138,
—14a
— 156,
— 158,
[— 16A
st
— stl,

Pin Descriptions

Pin Name Description
SELg, SEL, Select Inputs
TESTq, TEST, Test Inputs
A Bus A
B4, By Bus B
Truth Table
Inputs .
SEL | TEST Function
L L A=B;
L A=B,
X H A=By;and A=B,

www.fairchildsemi.com




Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)
DC Switch Voltage (Vg)
DC Input Voltage (V|y) (Note 2)

DC Input Diode Current (k) V y<OV

DC Output (Igyt) Sink Current
DC Vcc/GND Current (Icc/lgnp)

Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t,, t;)
Switch Control Input
Switch /O 0OnS/V to DC
Free Air Operating Temperature (Tp) —-40 °C to +85 °C
Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.
Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

onS/V to 5nS/V

Tp=-40°Cto +85°C
Symbol Parameter \:\C/)C - o Units Conditions
Min (Note 4) Max
Vik Clamp Diode Voltage 45 -1.2 \ Iy = —18mA
Vi HIGH Level Input Voltage 4.0-5.5 2.0 \
\ LOW Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 55 +1.0 HA 0<V iy 5.5V
0 10 WA Viy =5.5V
lorr OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<sVee
Ron Switch On Resistance 45 4 Q Vin =0V, Iy = 64mA
(Note 5) 45 4 7 Q Vin = 0V, Iy = 30mA
45 8 12 Q ViN =24V, |y = 156mA
4.0 1 20 Q Vin = 2.4V, |y = 15mA
lec Quiescent Supply Current 55 3 HA VN =Vecor GND, Iyt =0
Alee Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Ve or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com
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FST16233

AC Electrical Characteristics

Tp =-40°Cto 485 °C,
C| =50pF, RU=RD =500Q
Symbol Parameter Units | Conditions Figure No.
Vee=4.5-5.5V Vee =4.0V

Min Max Min Max
tpHL tPLH Aor B, to B or A (Note 6) 0.25 0.25 ns V,= OPEN Figure 1
Figure 2
teHLtPLH SELto A 15 6.1 6.8 ns V,=OPEN Figure 1
Figure 2
tpzhs thzL Output Enable Time, 1.0 6.5 7.2 ns V, =7V for tpz|, Figure 1
SEL or TEST to B V, = OPEN for tpzy Figure 2
tpHz, tPLZ Output Disable Time, 15 7.8 8.5 ns V=7V for tp 2, Figure 1
SEL or TEST to B V, = OPEN for tpyz Figure 2

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 4 pF Vee =5.0V
Cio Input/Output Capacitance 6 pF Vcc = 5.0V, Switch OFF

Note 7: T = +25°C, f =1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms

Vi
RU
FROM
OUTPUT
UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance

Note: Input PRR = 1.0 MHz, ty =500 ns
FIGURE 1. AC Test Circuit

t=25nS
90%

=25n8 ENABLE
- - - 30V INPUT 18V

SWITCH
INPUT

Pzl —=

- - VoL+03V

- -V
OUTPUT 1.5V oL

- ~VoH
- - - Voy-03V

VoL

FIGURE 2. AC Waveforms
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Physical Dimensions inches (millimeters) unless otherwise noted

0.720-0.730
[18.30- 18.54]
56 29
nnannnaaannaanAnnAnAnanNnaARD
0.398-0.417
Y [10.10 - 10.80]
LE‘TBLN;_\ [&Jo.010[0.25[[c[B ®[r®]
0.291-0.299
\O [7.40 - 7.59]
&)
............................ 0005 0,008
0.020 £0.003 | D o0os 28 [0 13-0.22]
[o.51 x0.08) 1P < - |- fo.635] """ GAUGE PLANE
THEY J Lo
[©To0.0031[0.08]®[c[A B[] 051—101
DETAIL E TYP
450« 0.015-0.025
. -0. [0.39-0.63]
_(Ezoii_g;gf SEATING PLANE — S
f & h } Y
O 1 A L e ot A | ) [Eo0uem.ie]
025 o -
L [2235] TP [00 25] MIN TYP 0° —\80 TYP M5564 (REV )

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

Package Number MS56A
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FST16233 16-Bit to 32-Bit Multiplexer/Demultiplexer Bus Switch

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

14.0 £ 0.1
SYMM §

| |
[&.1] ‘ 6.1 £ 0.1 \ (9.2 TYP)
I 7777} 7777777 e Tiiiii(sewp)
03] | ‘ \ L ‘ B
[1|[||JHHHHHHHUH[l[h[llJlJHHHlJHlJHHHHZH8 o1 lsl (18 1vP) HHHHUW]EEDPHTHYHPQUHUHUHHHHHHHH
=i~ (0.5 TYP)

LAND PATTERN RECOMMENDATION

0.90)
¢
f
1.1 MAX

SEE DETAIL A
/"[

\\

|l

L

L0.10 + 0.05 TYP 0.09-0.20 TYP

GAGE PLANE

DETAIL A
TYPICAL

MTDS6 (REV B}

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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Preliminary

e
FAIRCHILD
SEMICONDUCTORTM

FST162861

September 1999
Revised December 1999

20-Bit Bus Switch with 25Q Series Resistors in Outputs

(Preliminary)

General Description

The Fairchild Switch FST162861 provides 20-Bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise.

The device is organized as a 10-bit or 20-Bit bus switch.
When OE, is LOW, the switch is ON and Port 1A is con-
nected to Port 1B. When ﬁz is LOW, Port 2A is connected
to Port 2B. When ﬁx is HIGH, a high impedance state
exists between the A and B ports. The FST162861 has an

equivalent 25Q series resistors to reduce signal-reflection
noise, eliminating the need for external terminating resis-
tors.

Features

m 250 switch connection between two ports.
Minimal propagation delay through the switch.
Low lec.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

Ordering Code:

Order Number |Package Number

Package Description

FST162861MTD MTD48

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

Logic Diagram

1A —M,—J L—'\/\,— 1B4
o

./
Ne—{1 48 Voo
h—2 47 |~ OF,
14, —3 46 |—18,
Ths— 4 45|18,
1a,—s 441184
A5 —16 43|18
18— 7 42185
14 s 41— 18,
g9 40[—18,
410 39|18,
A 0—11 38 |18
GND—{12 37 1B
ne—{13 36 |-Vee
28 14 35 |~ 0E,
24,15 34— 28
285116 33|28,
28,17 32|28
245118 31|28,
2h5 19 30 |—285
247 20 29|28,
28 21 28 |28,
24 22 27 |28
240 23 26 |28
GND —] 24 252
Pin Descriptions
Pin Name Description
OE,, OE, Bus Switch Enables
1A, 2A Bus A
1B, 2B Bus B

[ ] [ ]
. .
2A10 2Byg
OE»
Truth Table
Inputs Inputs/Outputs
OE,; OE, 1A, 1B 2A, 2B
L L 1A=1B 2A=2B
L H 1A=1B z
H L Z 2A =2B
H H Z z

© 1999 Fairchild Semiconductor Corporation

DS500319
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Preliminary

FST162861

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 4)

DC Switch Voltage (V) (Note 2) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V
DC Input Voltage (Vy) (Note 3) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C
Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: Vg is the voltage observed/applied at either the A or B Port across
the switch.

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held high or low. They may not float.

DC Electrical Characteristics

v Tp=-40°Cto +85°C
Symbol Parameter cc Units Conditions
W) Min Tvp Max
(Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 Vv
VL LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0<V)<s55V
0 10 WA VN =5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<Vee
Ron Switch ON Resistance 45 20 26 38 Q VN =0V, )y = 64mA
(Note 6) 45 20 28 40 Q ViN =0V, Iy =30mA
45 20 35 48 Q Vin = 2.4V, Iy = 15mA
4.0 TBD TBD Q Vin = 2.4V, |y = 15mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, Iyt =0
Alec Increase in I per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 5: Typical values are at Voo = 5.0V and Ty = +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




Preliminary

AC Electrical Characteristics

Tp =-40 °C to +85 °C,
C_ =50 pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo = 4.0V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 7) 1.25 1.25 ns V, = OPEN Figure 1,
Figure 2
tpzh: thzL Output Enable Time 15 6.0 6.5 ns V=7V for tpz Figure 1,
V| = OPEN for tpzyy | Figure 2
tphz, tpLz Output Disable Time 1.5 6.0 6.5 ns V, =7V for tp 7 Figure 1,
V, = OPEN for tpyy, | Figure 2

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Notes)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0V, Viy =0V
Cio Input/Output Capacitance “"OFF State” 6 pF Ve, OE =5.0V, Vi = 0V
Input/Output Capacitance “ON State” 12 pF Ve =5.0V, OE =0.0V, Viy =0V

Note 8: T =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms

FROM
OUTPUT

UNDER
TEST CL

Note: Input driven by 50Q source terminated in 50Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, ty, =500 ns

FIGURE 1. AC Test Circuit

tf=2.5n8
- - - 30V
SWITCH
INPUT
10% GND
tPHL
-| - - ~VoH
OUTPUT 1.5V
VoL

OuTPUT 7

FIGURE 2. AC Waveforms

Vi

RU

le— tpHz —=]
r - ~—VoH
- - - VoH-03V
1.5V

VoL +0.3V
VoL

www.fairchildsemi.com
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Preliminary

FST162861

Physical Dimensions inches (millimeters) unless otherwise noted

12.50+0.10
A 48 43 30 25

0.40 TYP —= |<— -t
48 43 3

ARAARG

!

1

1
—»———{—‘———4 460 920

1

1

1

19 SR ﬂﬂf 4 Ut
0.30

ALL LEAD TIPS
J L 0.50

LAND PATTERN RECOMMENDATION

reer[c] A
12MAX 9 | AL LEAD TIPS - 0-90*_8'}8 /\/‘ SEE DETAIL
L

| SFAAAAR HRAAAD (s ’> g _
0.50 L_ —H‘ 017-0.07 L 0.10+0.05 - 0.00-0.20

I$|O.13®IA|B@IC@|

12.00° TOP & BOTTOM

DIMENSIONS ARE IN MILLIMETERS

0.16 GAGE PLANE
NOTES: R0.31
A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB, oge | W J-

REF NOTE 6, DATE 7/93.

DIMENSIONS ARE IN MILLIMETERS. %_—,.:-— —*—

. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS. SEATING PLANE

0.60+0.10 t
DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.
1.00

o ®

o

MTD48RevB1 DETAIL A

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384(FST3384) bus switch product.

www.fairchildsemi.com 4




Preliminary

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FAIRCHILD
I

SEMICONDUCTORT™

FST16292

July 1997
Revised December 1999

12-Bit to 24-Bit Multiplexer/Demultiplexer Bus Switch

General Description

The Fairchild Switch FST16292 provides twelve 2:1 high-
speed CMOS TTL-compatible multiplexer/demultiplexer
bus switches. The low on resistance of the switch allows
inputs to be connected to outputs without adding propaga-
tion delay or generating additional ground bounce noise.
The select pin connects the A Port to the selected B Port
output. The A, Ports are not externally connected, thus
have a 500Q pull-down resistor to ground.

Features

4Q switch connection between two ports.
Minimal propagation delay through the switch.

Low Iec.

Control inputs compatible with TTL level.
Internal 500Q pull-down resistor on A, port.

|
|
n
m Zero bounce in flow-through mode.
n
n

Ordering Code:

Order Number | Package Number

Package Description

FST16292MEA MS56A 56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide

FST16292MTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

P EEEEEEsE s s EE——————— -

: 1 of 12 Channels :
1A, T T 1B,
' i 10 1 !

1 1

1 1

1 1

1 1

[} 1

1 1

R N ;

1 1

[} [}

1 1

1 1

1 1

1 — 1

1 1
o E
2

(14y) I 25000 10 !

1 — 1

FSC NI I - 1 .......... ]

| Flow Control I

sog

Pin Descriptions

Pin Name Description
SO Data-select input
Ay Bus A
Bq, By Bus B

Connection Diagram

so—1 u 56 —NC
12 55 -ne
Ne—]3 54|18
28— 4 53f—1t8,
Ne—]5 52 |28,
3a—{s 51}-28,
ne—7 50 |38,
sno—{8 49 |—-onp
=9 48 —38,
Ne—] 10 47 f=15,
sa=d 11 46 f=48,
NC =g 12 45 =58,
5= 13 44 =58,
NC =q 14 43 —GE|
7a=] 15 42 =68,
NC =4 16 41 —-7B1
VCC_ 17 40 —7B2
8a—]18 39 [—88,
oNo—] 19 38 |=onD
NC=— 20 37 _BEZ
9= 21 36 [—98,
NC =122 35 -—'QBZ
106~ 23 34|—108
NC =1 24 33 -—'1082
1A= 25 32|~118
NC =1 26 31 -—'1182
124, 27 30128
NC~1 28 29 -—'1282
Truth Table
SO Ay A, Function
L B, B, AL=Bg, A, =B,

B, By A; =By A;=B;

© 1999 Fairchild Semiconductor Corporation DS500104

www.fairchildsemi.com
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FST16292

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)

DC Switch Voltage (Vs)

DC Input Voltage (Vy) (Note 2)

DC Input Diode Current (l,k) V|y<OV
DC Output (Ioyt) Sink Current

DC Vc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating

Conditions
Power Supply Operating (V¢ 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t,, t)
Switch Control Input
Switch I/O Ons/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Ons/V to 5ns/V

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Svmbol . t Vee Tp=-40°Cto +85°C it condit
ymbo arameter V) Min (N?{E ) Max nits onditions
Vik Clamp Diode Voltage 4.5 -1.2 \% Iy = -18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 \
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0<V|y s5.5V
0 10 HA V|y =5.5V
loz OFF-STATE Leakage Current 5.5 +1.0 HA 0 <A B<Vcee
Ron Switch On Resistance 4.5 4 7 Q Vin =0V, )y = 64mA
(Note 4) 45 4 7 Q ViN =0V, Iy =30mA
45 8 12 Q VN = 2.4V, Ijy = 156mA
4.0 14 20 Q Vin = 2.4V, Iy = 15mA
lcc Quiescent Supply Current 55 3 HA Vin = Ve or GND, Igyr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 3: Typical values are at Vo = 5.0V and Tp =+25°C

Note 4: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.

www.fairchildsemi.com




AC Electrical Characteristics

Tp =-40°Cto +85°C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Units Conditions Figure No.
Ve =4.5-5.5V Vee =4.0V
Min Max Min Max
tpHL tPLH Prop Delay Bus to Bus (Note 5) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2
tpHLtPLH Prop Delay SO to A; 15 7.0 7.4 ns V,=0OPEN Figure 1
Figure 2
tp7, Output Enable Time V, =7V for t Figure 1
PZL: tPzH p 10 6.7 70 ns I PZL Figure 5
SOto By or B, V| = OPEN for tpz
tpLz, tpyz | Output Disable Time 1.0 75 7.8 ns V=7V fortp z Figure 1
SO to B or By V, = OPEN for tpy Figure 2

Note 5: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note6)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 3 pF Ve =5.0V
Cio Input/Output Capacitance 10 pF Vce = 5.0V, SO =GND

Note 6: T =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms

Vi
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C, includes load and stray capacitance

Note: Input PRR = 1.0 MHz, ty, = 500 ns
FIGURE 1. AC Test Circuit

tr=25nS
90%

=2.5n8 ENABLE
- 3oV INPUT 18V

SWITCH
INPUT

tPZL —=

i
|
tPHL ' \ '
OUTPUT 1.5V '
‘ |
|

10%

- - VoL+03V

- - -V
OUTPUT 1.5V oL

tpzH —=|

le— tpHz —=|
VoL [ =~ Vod
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST16292

Physical Dimensions inches (millimeters) unless otherwise noted

0.720-0.730

[18.30- 18.54]
56 29
NnnaRRnnnARANNNARRANAGRANNN el
LEAD #1 [10.10-10.60]
IDENT | [STo0r0f0 251 [c[B [ D]
0.291-0.299
I\ [7.40 - 7.59]
O | =)
0.005-0.009
0.020 £0.003 |1 o [013 0.22]
: : 0.025
[o.51 x0.08) TP IS - - [0.635]"Y" GAUGE PLANE
i el J Lom
[©To0.0031[0.08]®[c[A B[] 051—101
DETAIL E TYP
459 x 0.015-0.025
0.096-0.108 [0.39-0.83]
— SEATING PLANE
(aa=2.74) SEE DETAIL £
//\ /
A
. ( / £ ]0.004[0.10]
t <] 7 N
0.025 0.0
[o.635] " Lo. 25] M e 0°-8° TYP MS364 (REV ©)

56-Lead Shrink Small Outline Package (SSOP), JEDEC MO-118, 0.300 Wide
Package Number MS56A

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

14.0 £ 0.1

SYMM §

| |
[&.1] ‘ 6.1 £ 0.1 \ (9.2 TYP)
7—77777} 7777777 e Tiiiii(sewp)
03] | ‘ \ ' } ‘ B
[1|[||JHHHHHHHUH[l[h[llJlJHHHlJHlJ|JHH[|ZH8 o1 lsl (18 1vP) HHHHUW]EEDPHTHYHPQUHUHUHHHHHHHH
=i~ (0.5 TYP)

[ (0.90)

LAND PATTERN RECOMMENDATION

SEE DETAIL A
/"[

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

f
1.1 MAX

L0.10 + 0.05 TYP

|l

\\

L

0.09-0.20 TYP

GAGE PLANE

DETAIL A
TYPICAL

MTDS6 (REV B}

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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Preliminary

I
FAIRCHILD

SEMICONDUCTOR ™

FST16861

20-Bit Bus Switch (Preliminary)

General Description

The Fairchild Switch FST16861 provides 20-Bits of high-
speed CMOS TTL-compatible bus switching. The low ON
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise.

The device is organized as a 10-bit or 20-Bit bus switch.
When OE, is LOW, the switch is ON and Port 1A is con-
nected to Port 1B. When Ez is LOW, Port 2A is connected
to Port 2B. When ﬁx is HIGH, a high impedance state
exists between the A and B Ports.

Features

September 1999
Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number

Package Description

FST16861MTD MTD48

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

/
Ne—{1 48 Voo
h—2 47 |~ OF,
14, —3 46 |—18,
Ths— 4 45— 1B,
a5 44|—18;
Ths—16 43|18
18— 7 42185
14 s 41— 18,
g9 40[—18,
14 10 39|18,
o1 38 |18
oND—{12 37 1B
ne —{13 36 |-Vee
28 14 35 |~ 0E,
28,15 34— 28
285116 33|28,
28,417 32}—28;
285118 31|28,
2h5 19 30 |—285
247 20 29|28,
28 21 28 |28,
24 22 27 |28
240 23 26 |28
GND —] 24 252
Pin Descriptions
Pin Name Description
OE,, OE, Bus Switch Enables
1A, 2A Bus A
1B, 2B Bus B

Logic Diagram

1A 1By
° J

. °
L ) L )
2A10 2Byo
OEy
Truth Table
Inputs Inputs/Outputs
OE,; OE, 1A, 1B 2A, 2B
L L 1A=1B 2A=2B
L H 1A=1B z
H L z 2A=2B
H H z z

© 1999 Fairchild Semiconductor Corporation DS500318
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Preliminary

FST16861

Absolute Maximum Ratingsmote 1) Recommended Operating

Supply Voltage (Vcc) 0.5V to +7.0V Con d itions (Note 4)

DC Switch Voltage (V) (Note 2) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V

DC Input Voltage (Vy) (Note 3) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V

DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V

DC Output (Ioyt) Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V

Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O onS/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: Vg is the voltage observed/applied at either the A or B Ports across
the switch.

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held high or low. They may not float.

DC Electrical Characteristics

v Ta=-40°Cto +85°C
Symbol Parameter ce T Units Conditions
\/ i yp
V) Min (Note 5) Max
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 \Y
VL LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0< V)\ 5.5V
0 10 WA VN =5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<Vee
Ron Switch On Resistance 4.5 4 7 Q VN =0V, )y = 64mA
(Note 6) 45 4 7 Q ViN =0V, Iy =30mA
45 8 12 Q Vin = 2.4V, I )y = 15mA
4.0 11 20 Q Vin = 2.4V, |y = 15mA
lcc Quiescent Supply Current 55 3 HA Vin=Vec or GND, Iyt =0
Alee Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 5: Typical values are at Voo = 5.0V and Ty = +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




Preliminary

AC Electrical Characteristics

Tp =-40 °C to +85 °C,
C_ =50pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo = 4.0V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus-to-Bus (Note 7) 0.25 0.25 ns V, = OPEN Figure 1,
Figure 2
tpzh: thzL Output Enable Time 15 6.0 6.5 ns V=7V for tpz Figure 1,
V, = OPEN for tpzy | Figure 2
tphz, tpLz Output Disable Time 1.5 6.0 6.5 ns V, =7V for tp 7 Figure 1,
V, = OPEN for tpy, | Figure 2

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Notes)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0V, Viy =0V
Cio Input/Output Capacitance “OFF State” 6 pF Vee OE = 5.0V, Viy =0V
Input/Output Capacitance “ON State” 12 pF Ve =5.0V, OE =0.0V, Viy =0V

Note 8: T =+25°C, f = 1 Mhz, Capacitance is characterized but not tested.
AC Loading and Waveforms

Vi

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50Q source terminated in 50Q
Note: C_includes load and stray capacitance
Note: Input PRR = 1.0 MHz, Ty, =500 ns

FIGURE 1. AC Test Circuit

t=25n8
- - - 30

SWITCH
INPUT

10%

QUTPUT

-| - - ~VoH - VoL+0.3V
- VoL
OUTPUT 1.5V . tpzH
- Vou
VoL °
- - - Von-03V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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Preliminary

FST16861

Physical Dimensions inches (millimeters) unless otherwise noted

12.500.10
A- 48 43 30 25

0.40 TYP —= r— P
48 43 3

ARAAAR

_ e ————. 480 920

1
, B
1 EEEER J L b
ALL LEAD TIPS J L
0.30
=

LAND PATTERN RECOMMENDATION

1.2 MAX ALL LEAD TIPS _ Olgotgqg /_\/— SEE DETAIL A
. , /
w -1 W=\

C- L_ S 0.09-0.20
- D 17-0.27 = 0.10+0.05
|$|O.13®|A|B©|C©|
™ 12.00° TOP & BOTTOM
DIMENSIONS ARE IN MILLIMETERS
Ra.18 GAGE PLANE

NOTES: RO.31
A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATIONAB,  NJ L A

REF NOTE 6, DATE 7/93. 0 -8
B. DIMENSIONS ARE IN MILLIMETERS. %7—
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND

TIE BAR EXTRUSIONS. 0.6020.10 | SEATING PLANE
D. DIMENSIONS AND TOLERANGCES PER ANSI Y14.5M, 1982. Rt 100

MTD48RevB1 DETAIL A

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384(FST3384) bus switch product.

www.fairchildsemi.com 4




Preliminary

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FAIRCHILD
I

SEMICONDUCTORT™

FST3125
Quad Bus Switch

General Description

The Fairchild Switch FST3125 provides four high-speed
CMOS TTL-compatible bus switches. The low on resis-
tance of the switch allows inputs to be connected to out-
puts without adding propagation delay or generating
additional ground bounce noise.

The device is organized as four 1-bit switches with sepa-
rate OE inputs. When OE is LOW, the switch is ON and
Port A is connected to Port B. When OE is HIGH, the
switch is OPEN and a high-impedance state exists
between the two ports.

Features

August 1997
Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number Package Description
FST3125M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
FST3125QSC MQA16 16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3125MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

a2 3

1B
5E. _4
oA S S o8
5E. _10
an 2 8 _ 38
58 _13
4p 12 ! 148

Pin Descriptions

Pin Name Description
OE;, OE,, OE,, OE, | Bus Switch Enables
1A, 2A, 3A, 4A Bus A
1B, 2B, 3B, 4B Bus B
NC Not Connected

Connection Diagrams
Pin Assignment for SOIC and TSSOP

OE1_
1A—
1B—

OEp—
2A—
2B—

GND —

4
2
3
4
5
6
7

N\

14 |- Vcc
13—cﬁ54
12— 4A
1148
10 —()_E3
913A
8138

Pin Assignment for QSOP

NC —1 16 = v
OE1 —] 2 15 |~ oe4
1A=—3 14 = 4A
18— 4 13 |= 4B
OE2 =15 12 |=0E3
24— 6 13
28 — 7 10 38
GND — 8 9 NC
Truth Table
Inputs Inputs/Outputs
OE AB
L A=B
H z

© 1999 Fairchild Semiconductor Corporation DS500043
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FST3125

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
DC Input Voltage (V|y)(Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input Ons/V to 5ns/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O Ons/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held high or low. They may not float.

DC Electrical Characteristics

Vee T =-40°C to +85 °C ) N
Symbol Parameter Units Conditions
V) Min Typ Max
(Note 4)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Vin High Level Input Voltage 4.0-5.5 2.0 \
Vi Low Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 5.5 +1.0 HA 0< Vi 5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<sVee
Ron Switch On Resistance 4.5 4 7 Q Vin =0V, )y = 64mA
(Note 5) 45 4 7 Q Vi =0V, Iy = 30mA
4.5 8 15 Q Vi = 2.4V, |y = 15mA
4.0 1 20 Q ViN =24V, )y = 15mA
lec Quiescent Supply Current 55 3 HA VN =V or GND,
loyur =0
Alcc Increase in I per Input 55 25 mA One input at 3.4V.
Other inputs at Vcc or GND

Note 4: Typical values are at Voo = 5.0V and Tp = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Ta =-40 °C to +85 °C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Voo =45-55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tozH, tpzL Output Enable Time 1.0 5.0 55 ns V=7V for tpz Figure 1
V, = OPEN for tpzy Figure 2

tpHz: tPLZ Output Disable Time 15 5.3 5.6 ns V=7V fortp 2z Figure 1
V, = OPEN for tpyz Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0V
Cio Input/Output Capacitance 5 pF Vees OE =5.0V

Note 7: Tp =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
V)
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, t,;, = 500ns
FIGURE 1. AC Test Circuit

tf=2.5nS
90%

=2.5n8 ENABLE
3.0V INPUT 18V

SWITCH
INPUT

tpzL —=
GND :
tPHL ! S '
-| = - ~VoH ourRuT V'SV : 7 ~ — VoL+03V
/- - - VoL

OUTPUT 1.5V tpzH —=]

le— tpHz —=|
VoL [~ VoH
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST3125

Physical Dimensions inches (millimeters) unless otherwise noted

0.335-0.344
(8.509—8.738)
113 12 N1 ]
0.226—0.244
{5.791-6.198) \) e
o N
LEAD NO. 1 /i’/
1DENT U U U U b U
12 3 4 5 6 1
0.010 yax
{0.258)
0.150-0.157
{3.810—3.988)
0.010-0.020 . 0.053-0.069
{8.25a-0.508) <*° (1.385-1.753)
8° MAX TYP + 0.004—0.010
ALL LEADS . \  (0.102-0.254)
L L |
L L SEATING +—E tit arh i, o ————L
<T PLANE T * T
0.014
0.008—0.010 — 0.0 0.014-0.020
{0.203-0.253) - 0.356) oo - . 0.014-0.020 yyp
VP ALL Lenos 0.004 (ggl:: ?ggg) OE (0.356 - 0.508)
I 406 —1. TYP 0.008
TR7) TYP ALL LEADS l«m TYP
ALL LEAD TIPS M14A (REV k)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A
16 9

HAHHHAAA

7 N

0.150-0.157
O /PLANE
o;—ao __________________ '

T SEATING T—04010
H H H H H H H - 0.02\510.005<—> \PLANE

DETAIL A
TYPICAL, SCALE: 40%

1
Z

<7o.19f:<_).004—> 0.057£0.002 o 4501 0.013

g o _)\ 0.0630.005

‘ | TYP
o004 Attt ! ‘i
- T

0.025| TYP —»| L 0.004-0.010 TYP \ 0.007 -0.010 TYP

—»| |=«—0.010£0.002 TYP SEE DETAIL A

DIMENSIONS ARE IN INCHES

16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA16

MQA1E (REV A)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

fo 50401 et
043 TYP o
Ln0ann
|
EZI . . __ L 444041
B-
O
. UUUU UL =rosm
' 7 ALLLEAD TIPS
PIN #1 IDENT.
_ALL LEAD TIPS 015
b [ %00
B 1
L AH» L 0.10:005
0.19-0.30
NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB,
REF NOTE 6, DATE 7/93.

o ®

DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND

TIE BAR EXTRUSIONS.

=]

MTC14RevC3

DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.

o

0.65 —=t =

Il

-,

LAND PATTERN RECOMMENDATION

SEE DETAIL A
//\/

| F

S

0.09-0.20
l-_.:{

12.00° TOP & BOTTOM

R0.09 MI
GAGE PLANE
[0.25 ]
0°.8° ot A 0 N
0.6 £0.1 L \ SEATING PLANE
1.00——\

R0.09 MIN

DETAIL A

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Package Number MTC14

www.fairchildsemi.com
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FST3125 Quad Bus Switch

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FAIRCHILD
I

SEMICONDUCTORT™

FST3126
Quad Bus Switch

General Description

The Fairchild Switch FST3126 provides four high-speed
CMOS TTL-compatible bus switches. The low on resis-
tance of the switch allows inputs to be connected to out-
puts without adding propagation delay or generating
additional ground bounce noise.

The device is organized as four 1-bit switches with sepa-
rate OE inputs. When OE is HIGH, the switch is ON and
Port A is connected to Port B. When OE is LOW, the switch
is OPEN and a high-impedance state exists between the
two ports.

Features

August 1997

Revised December 1999

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number

Package Number

Package Description

FST3126M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
FST3126QSC MQA16 16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3126MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagrams
Pin Assignment for SOIC and TSSOP

OE; 1 A 14 |~ Vee
1A 2 [ 3 1A—2 13 |- 0ok,
18 1B—3 12 |—4A
OE,— 4 1 4B
4 2
OF2 D | 2A—{5 10 |- oE4
TT 2B—6 9-3A
A 2 £ 28 GND—7 sl-38
10
0534[>—_|_ Pin Assignment for QSOP
3a 2 TT 8 a3 NC —] 1 16 |—= Vo
OEt — 2 15 |— OE4
1A=—3 14 = 4A
OE4134D1 18— 4 13 |— 48
OE2 — 5 12 = OE3
4A 12 [ 1 4p 24— 6 11 = 3A
28— 7 10 p— 3B
GND — 8 9 — NC
Pin Descriptions
: __ Truth Table
Pin Name Description
OE;, OE,, OE3, OE, | Bus Switch Enables Inputs Inputs/Outputs
1A, 2A, 3A, 4A Bus A OE AB
1B, 2B, 3B, 4B Bus B L z
NC Not Connected A=B
© 1999 Fairchild Semiconductor Corporation DS500044 www.fairchildsemi.com
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FST3126

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held high or low. They may not float.

DC Electrical Characteristics

Ta=-40°Cto +85°C

Vee . -
Symbol Parameter T Units Conditions
\/ n yp
V) Min (Note 4) Max
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 Y
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
Iy Input Leakage Current 55 +1.0 HA 0< V)\ 5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<Vcce
Ron Switch On Resistance 45 4 7 Q Vin =0V, Iy = 64mA
(Note 5) 4.5 4 7 Q Vin =0V, Iy = 30mA

45 8 15 Q ViN =2.4V, |y = 156mA
4.0 1 20 Q ViN =2.4V, |y = 156mA
lcc Quiescent Supply Current 55 3 HA V|n = Ve or GND,
lout =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V.

Other inputs at V¢ or GND

Note 4: Typical values are at Vo = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Ta =-40°Cto +85°C,
C_ =50pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo =40V Units Conditions Figure No.
Min Max Min Max
tpHL tPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V=OPEN E:gﬁ:z ;
tpzns tpzL Output Enable Time 1.0 45 5.0 ns V=7V fortpz Figure 1
V, = OPEN for tpzy Figure 2
tpuz: tpLz Output Disable Time 15 5.7 6.2 ns V=7V fortp 7 Figure 1
V| = OPEN for tpyz Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Ve =5.0V
Cio Input/Output Capacitance 5 pF Vce = 5.0V, OE =0V

Note 7: T4 =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
Vi
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C| includes load and stray capacitance

Note: Input PRR = 1.0MHz, t,, = 500ns
FIGURE 1. AC Test Circuit

tf=2.5nS
90%

=2.5n8 ENABLE
3.0V INPUT 18V

SWITCH
INPUT
tpzL —=

GND :

tPHL ! S '

OUTPUT X 15v :

-l - - ~VoH \ : 7 — — VoL+03V
!
—/ - - - VoL

OUTPUT 1.5V

tpzH —=|

le— tpHz —=|
VoL [~ VoH
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST3126

b

|
0.228-0.244

{5 791‘—6195} N
. o\
LEAD ND. 1
Wwent ¥ U
1

Physical Dimensions inches (millimeters) unless otherwise noted

0.335-0.344

' (8.509 —8.738)

14 13 12 110

fl

]

po | -
—={ |=—0.010£0.002 TYP

4-0.010 TYP

0.010 ax
10.254)
0.150 0.157
> Ea0-—2.089)
0.053 - 0.069
0.010-0020 ., _0.053 -0.069
T0.25a~0.508) <" {1.346—1.753)
8° MAX TYP 0.004-0.010
ALL LEADS . y  (0-102-0.254)
[ 1]
L F—h I B e = i A i
g PLANE ? ?
0.008-0.010 T LBE s 0.014-0.020
P E 0140020 yyp
{0.703-0.254) | ¢ 0.016-0.050 030 ) - - 0,356 -0.508)
TYP ALL LEADS 0004 {0.406-1.270) TYp 0.008
0102 TYP ALL LEADS > 10.203) TYP
ALL LEAD TIPS MIeA BV I
14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A
16 9
( =\
0.236£0.008
0.150-0.157
O Qo-8¢
L
H A \SEATING
H 0.025£0.005 [«+—| PLANE
1
DETAIL A
TYPICAL, SCALE: 40%
e 0.193£0.004 ———= 0.057£0.002 4504 0.013
S ) e )\ 0.063£0.005 /
| ’ TYP
oo.o0d]| Y~ —t—t1—11+H | \

\ 0.007-0.010 TYP
SEE DETAIL A

DIMENSIONS ARE IN INCHES

16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA16

MQA16 (REV &)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

o 50201 et
043 TYP o
1008000
|
EZI . . __ L 444041
B-
O |
_ UTTUU L oo
' 7 ALLLEAD TIPS
PIN #1 IDENT.
_ ALL LEAD TIPS 0504018

1.2MAX~I

1_ -0.10

ST L g s = IS
i 1
L AH» L 0.10:005
0.19-0.30

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB,
REF NOTE 6, DATE 7/93.

DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS.

DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.

o ®

=]

MTC14RevC3

———— e —— -

0.65 —=t =

-,

LAND PATTERN RECOMMENDATION

SEE DETAIL A
//\/

S

0.09-0.20
l-_.:{

12.00° TOP & BOTTOM

R0.09 MI
GAGE PLANE
(025 |
0°-8° ot A 0 N
0.6 £0.1 L \ SEATING PLANE

1.00———w

\ R0.09 MIN

DETAIL A

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC14

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384 (FST3384) bus switch product.

www.fairchildsemi.com
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FST3126 Quad Bus Switch

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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I
FAIRCHILD

SEMICONDUCTOR ™

FST3244
Octal Bus Switch

General Description

The Fairchild Switch FST3244 provides 8-bits of high-
speed CMOS TTL-compatible bus switching in a standard
244 pin-out. The low on resistance of the switch allows
inputs to be connected to outputs without adding propaga-
tion delay or generating additional ground bounce noise.
The device is organized as two 4-bit switches with separate
OE inputs. When OE is LOW, the switch is ON and Port A
is connected to Port B. When OE is HIGH, the switch is
OPEN and a high-impedance state exists between the two
ports.

June 1997
Revised December 1999

Features

m 4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low Iec.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

Ordering Code:

Order Number

Package Number

Package Description

FST3244WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST3244QSC MQA20 20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3244MTC MTC20 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

189 =2 18 1By

° 1T ° OE¢— 1 ~J 20 - Vee
[ ] [ —

° . 1Ap— 2 19 |- OE,

10 2 16 2B, 3 18 |- 1By
1A, 4 17 275
2By — 5 16 |~ 1B4

o, 1A 6 15 = 2A;

o1 28,7 14 |- 1B,
1A3— 8 13 |-2A

28, 11 9 2B, 8 !

. LI . 2Bp— 9 12 |- 1B3

® . GND—] 10 11 |24y

285 1L 3 g,

GE5 10 Truth Table

. P Inputs Inputs/Outputs
Pin Descriptions T i P
OE, OE, 1A, 1B | 2A,2B
Pin Name Description L L 1A=1B | 2A=28B
OE,, OE, Bus Switch Enable L H 1A=1B z
1A, 2A Bus A H L z 2A=2B
1B, 2B Bus B H H z z

© 1999 Fairchild Semiconductor Corporation DS500021

www.fairchildsemi.com
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FST3244

Absolute Maximum Ratingsmote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

v Tp=-40°Cto +85°C
Symbol Parameter (\C/)C - o Units Conditions
Min (Note 4) Max
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Vin High Level Input Voltage 4.0-5.5 2.0 \%
Vi Low Level Input Voltage 4.0-5.5 0.8 \
I Input Leakage Current 5.5 +1.0 HA 0< Vg 5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<sVee
Ron Switch On Resistance 4.5 4 7 Q ViN =0V, Iy = 64mA
(Note 5) 45 4 7 Q Vin =0V, Iy = 30mA
4.5 8 15 Q ViN = 2.4V, |y = 156mA
4.0 1 20 Q VN = 2.4V, |y = 15mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, Igyr =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

T =-40 °C to +85 °C,
C_ =50pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus(Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2
tozH, thzL Output Enable Time 1.0 5.6 6.1 ns V=7V fortpz Figure 1
V| = OPEN for tpzy, | Figure 2
tpHz: trLz Output Disable Time 1.0 6.2 5.6 ns V=7V fortp 2 Figure 1
V,= OPEN for tpy, | Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Ve = 5.0V
Cio Input/Output Capacitance 5 pF Vees OE =5.0V

Note 7: T =+25°C, f = 1 MHz, Capacitance is characterized but not te:

AC Loading and Waveforms

FROM
OUTPUT
UNDER
TEST

Note: Input driven by 50 Q source terminated in 50 Q
Note: C_includes load and stray capacitance
Note: Input PRR = 1.0 MHz, ty, = 500 nS

sted.

V|

RU

RD

FIGURE 1. AC Test Circuit

tf=2.5n8

- - - 3oV

SWITCH

INPUT
10% GND

tPHL
-| = = ~VoH
OUTPUT 1.5V

VoL

OUTPUT 7

FIGURE 2. AC Waveforms

le— tpHz —=]
/—X_ - — VoH
15V

VoL

VoL+0.3V

- - - Voy-03Vv

www.fairchildsemi.com
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FST3244

Physical Dimensions

0.201-0.299
{7.391-7.595)
0.010-0.029

{0.254—0.737) **° “

[ ! 8° MAX TYP
S | R Lfms
o ; \*
0.004 /
0.009-0.013
A UL (0.102) 0.016 —0.050
(0.229-0.330) ALL LEAD TIPS g ‘ {0.406-1.270)

TYP ALL LEADS TYP ALL LEADS

0.394-0.413
{10.008 —10.643)
|

inches (millimeters) unless otherwise noted

0.496—0.512

- .0 _
{12.598—13.005)

LEADNO. 1 __L—"" <
IDENT
LR -
N 123456769107?
0.010 yzx
{0.259)
0.093—0.104
{2.362-2.642)
...... 1 0.004-0.012

{0-102-0.305)

L n — vl = Bl - Sl = e SEATING

i PLANE

T 0314 ‘ ?
—_— 0.050 | 0.014 - 0.020
0.35) —» o —| | TYP
(0.356) {12 {0,356 0.508)
P
0.008 1yp

10.203)

M20B (REV F)

20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M20B

—————0.341£0.003
0.040£0.005
20 19

0.1520.003(TOP)
0.154%0.003(BOT)
_ﬁ-} 0.236 £0.005
0.05040.005
' /
(bo.osoto.ooz/ |_| |_| H H H |_| |_| |_| |_| |_|
12
0.057 +£0.002
0.058 £0.002 0.026 +0.002 —

r—45° X 0.015

f
0.063£0.005 L

TYP

0.025 TYP
SEATING PLANE
0.010 + 0.002 TYP

I$—|0.007®|C|A@|

' n!inluinlafilutaln! SR %J

]

°£3° TP 0.02640.002 TYP —L——I

'— 0.006 £ 0.002 TYP

MQA20 (REV A)

20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA20

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE
NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AC,
REF NOTE 6, DATE 7/93. 0-8
DIMENSIONS ARE IN MILLIMETERS. :_{7 \_

DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND SEATING PLANE
TIE BAR EXTRUSIONS. 06+0.1 \

DIMENSIONS AND TOLERANCES PER ANSIY14.5M, 1982. RO.09 MIN
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MTC20RevD1 DETAIL A

20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC20
Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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June 1997

]
FAIRCHILD Revised December 1999

SEMICONDUCTOR ™

FST3245
Octal Bus Switch

General Description Features

The Fairchild Switch FST3245 provides 8-bits of high- m 4Q switch connection between two ports.
speed CMOS TTL-compatible bus switching in a standard = Minimal propagation delay through the switch.
'245 pin-out. The low on resistance of the switch allows = Low |

inputs to be connected to outputs without adding propaga- cc

m Zero bounce in flow-through mode.

]

Control inputs compatible with TTL level.

tion delay or generating additional ground bounce noise.
The device is organized as an 8-bit switch. When OE is
LOW, the switch is ON and Port A is connected to Port B.
When OE is HIGH, the switch is OPEN and a high-imped-
ance state exists between the two ports.

Ordering Code:

Order Number | Package Number Package Description
FST3245WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST3245QSC MQA20 20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3245MTC MTC20 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram Connection Diagram
Ao 2 18 B, NC—] 1 ~ 20}V
® p— ° Ao 2 19} e
® ° Ar—3 18 |- B,
: 9 n 2 A4 78
7 1L Bz As—5 168,
0| A6 15|83
As—7 148,
As—8 13 |- Bs
A7 9 12 |- Bg
_ GND—{ 10 1 }-8,
oE 19
Pin Descriptions Truth Table
Pin Name Description Input OE Function
OE Bus Switch Enable L Connect
A Bus A
H Disconnect
B Bus B

© 1999 Fairchild Semiconductor Corporation DS500020 www.fairchildsemi.com
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FST3245

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc) -0.5V to +7.0V
DC Switch Voltage (Vs) -0.5V to +7.0V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V
DC Input Diode Current (lk) Viy < 0V -50mA
DC Output (Ioyt) Sink Current 128mA
DC Vc/GND Current (Icc/lgnp) +/- 100mA

Storage Temperature Range (Tstg) -65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t;, t;)
Switch Control Input
Switch I/O 0onS/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C
Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.
Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

onS/V to 5nS/V

v Tp=-40°Cto +85°C
Symbol Parameter (\3)C - o Units Conditions
Min (Note 4) Max
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy =-18 mA
Vin HIGH Level Input Voltage 4.0-5.5 2.0 \%
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
I Input Leakage Current 5.5 +1.0 HA 0<Vjy<5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B Ve
Ron Switch On Resistance 4.5 4 7 Q ViN =0V, [y =64 mA
(Note 5) 45 4 7 Q Vin =0V, Iy =30 mA
4.5 8 15 Q Viy = 2.4V, Iy =15 mA
4.0 1 20 Q ViN =24V, Iy =15mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, lgyr =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Ve or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.

www.fairchildsemi.com




AC Electrical Characteristics

T =-40 °C to +85 °C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Voo =45-55V Voo = 4.0V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tozhs thzL Output Enable Time 15 59 6.4 ns V=7V for tpz Figure 1
V, = OPEN for tpzy; Figure 2

tpHz, trLz Output Disable Time 15 6.0 5.7 ns V=7V fortp 2 Figure 1
V, = OPEN for tpyy Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Ve = 5.0V
Cio Input/Output Capacitance 5 pF Vee, OE =5.0V

Note 7: Tp =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C_includes load and stray capacitance
Note: Input PRR = 1.0 MHz ty, = 500 ns
FIGURE 1. AC Test Circuit

t=2.5nS8

=25n8 ENABLE
- 10\Y NPUT 18V

SWITCH
INPUT

tPzL —m
i

i
|
tPHL ! \ !
OUTPUT 1.5V !
|

\—'7

/= - = VoL
tpzH —==f [— tpHZ ——| [-—

F--v
voL /—X ort
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

10%

- - VpoL+03V

OUTPUT 1.5V

3 www.fairchildsemi.com
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FST3245

Physical Dimensions inches (millimeters) unless otherwise noted

04860512 )
{12.508—13.005)

Zﬂﬁﬁﬂ 16 15 14 13 12 11

i
0.394-0.419
(10.008 —10.643) )

Sy

0.010 yax
{0.254)

0.291-0.299
(7.391-7.595)
0.010-0.029 0.093-0.104

{0.254—0.737) 45" (z.aszgz.snz)

------ 1 000a-0.012
8° MAX TYP 0.004 0.2,
j%ﬂ ALL LEADS \ ©0.10z-0305)
L.; ¢ Ak = R _, * SEATING
Iy f * PLANE
0.014

( > _0.016 —0.050 - =
{0.229-0.330) AL LEAD TIPS \ ‘*(u 406 1.270) {1210) (0356 —0.508)
Y

0.009-0.013 0.102] 0.016 0.050 (T 0.050 | | 0:014-0.020 ryp
TYP ALL LEADS TYP ALL LEADS
— _0.008 ryp
{0.203) M208 (REV F)
20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M20B
fe——————0.341£0.003 _
0.040£0.005
2019
0.152 £ 0.003(TOP)
0.154 £ 0.003(BOT)

f B 0.236£0.005
0.050 £ 0.005

4 7

wo.osotu.ooz/ |_| |_||_| H|_||_| |_||_||_||_|
12
0.057 £ 0.002 —
0.058 £ 0.002 0.026 £ 0.002 — I-—45° X 0.015

; , i

0.063 £0.005 i \ 0.010 .o
TYP imE 0.007
nEainntutululilt e S, %J S
0.025 TYP 5°£3° TYP 4 026+ 0.002 TYP—L»|
SEATING PLANE L 0.006 £ 0.002 TYP

0.010 £ 0.002 TYP

|$|o.oo7®|c|A©|

M0A20 {REV 4)

20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA20
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

6.5+0.1

~ 1-0.20

20

10000nnNNnN

4.4:0.1

(| 0.2|C|BfA

PIN #1 IDENT.

0.1:0.05 ﬂ

0.19-0.30

DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AC,
REF NOTE 6, DATE 7/93.

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS.

D. DIMENSIONS AND TOLERANCES PER ANSIY14.5M, 1982.

MTC20RevD1

20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC20

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384 (FST3384) bus switch product.

0 ALLLEAD TIPS

090018
0907510

nooooon0__ 7
|

—_——————e———— 416 772

|
- Donononon .

st |- —iee

LAND PATTERN RECOMMENDATION

SEE DETAIL A

yi bzr[ 0.09-0.20

L‘7L 12.00°
I

GAGE PLANE

0.25

\— SEATING PLANE
0.6 =01
R0.09 MIN

DETAIL A

www.fairchildsemi.com
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FST3245 Octal Bus Switch

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FAIRCHILD
I

SEMICONDUCTORT™

FST3253

September 1997
Revised December 1999

Dual 4:1 Multiplexer/Demultiplexer Bus Switch

General Description
The Fairchild Switch FST3253 is a dual 4:1 high-speed

CMOS TTL-compatible multiplexer/demultiplexer

bus

switch. The low on resistance of the switch allows inputs to
be connected to outputs without adding propagation delay
or generating additional ground bounce noise.

When OE is LOW, Sy and S; connect the A Port to the
selected B Port output. When OE is HIGH, the switch is
OPEN and a high-impedance state exists between the two

ports.

Features

m 4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low Iec.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

Ordering Code:

Order Number

Package Number

Package Description

FST3253M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
FST3253QSC MQA16 16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3253MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.

Logic Diagram

1A 18
- 18,
—— 18y
- 18y
24 T 2B
- 28y
- 28,
1L — o
| Flow Contral |
L =
0Fy
SD
S.
Pin Descriptions
Pin Name Description
OE,, OE, Bus Switch Enables
S, S1 Select Inputs
A Bus A
By, By, B3, By Bus B

Connection Diagram

-/
OE ;1 16— Voo
s —2 15— ok,
18, —3 14—s,
1B; — 4 13— 28,
18, —5 12— 28,
18, —6 11— 28,
1A—7 10 |— 28,
GND —1 8 9= 24
Truth Table
S, So El Ez Function
X X H X Disconnect 1A
X X X H Disconnect 2A
L L L L A=B;
L H L L A=B,
H L L L A=Bj
H H L L A=By,

© 1999 Fairchild Semiconductor Corporation

DS500058

www.fairchildsemi.com
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FST3253

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (V¢ 4.0V to 5.5V
DC Input Voltage (V|y)(Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input Ons/V to 5ns/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O Ons/V to DC

Free Air Operating Temperature (Tp) -40 °C to -85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

v Tp=-40°Cto +85°C
Symbol Parameter (\%C - o Units Conditions
Min (Note 4) Max
Vik Clamp Diode Voltage 45 -1.2 \ Iy = —18mA
Vin High Level Input Voltage 4.0-5.5 2.0 \%
Vi Low Level Input Voltage 4.0-5.5 0.8 \
I Input Leakage Current 55 +1.0 HA 0< Vi 5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, BsVee
Ron Switch On Resistance 45 4 7 Q Vin =0V, )y = 64mA
(Note 5) 45 4 7 Q Vi =0V, Iy = 30mA
4.5 8 15 Q Vi = 2.4V, |y = 15mA
4.0 1 20 Q ViN =24V, )y = 15mA
lec Quiescent Supply Current 55 3 HA Vin =Vec or GND, lgyr =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Ve or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Ta=-40°Cto +85°C
C_ =50pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo = 4.0V Units Conditions Figure No.
Min Max Min Max
teuLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V| = OPEN Figure 1
Prop Delay, Select to Bus A 1.0 5.3 6.3 Figure 2
tezh: tpzL Output Enable Time, Select to Bus B 1.0 53 6.0 ns V=7V for tpz Figure 1
Output Enable Time, log to Bus A, B 1.0 53 6.2 V, = OPEN for tpzy Figure 2
tpHz: tpLz Output Disable Time., Select to Bus B 1.0 5.8 6.2 ns V=7V fortp 2 Figure 1
Output Disable Time, Iog to Bus A, B 1.0 5.5 6.2 V| = OPEN for tpyyz Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0v
C AP | | putioutput Capacit 1 L Vec, OE =5.0V
npu utpu apacitance y =2.
" B Port P P P 5 pF e

Note 7: T, =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz, t,y = 500 ns
FIGURE 1. AC Test Circuit

tf=2.5n8

f=2.5nS ENABLE
- - - 30V
SWITCH
INPUT |- - _anD
le—tp 7
GND
tPHL
-| = - ~VoH - VoL+0.3V
OUTPUT 1.5V .~ VoL
- tpzH —==i [— tpHZ ——| f-—
VoL [ Vo
- - - Vou-03V
1.5V

OuTPUT 7

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST3253

Physical Dimensions inches (millimeters) unless otherwise noted

0.386 —0.394

* @soa—mon) T
16 1B 14 13 12 1 1w 9

B AAAAAA

0.228 0244 10°
(5.791—6.198) Tve
e |
LEAD NOA 12 3 4 5 6 71 8 }
IDENT 0.010 MAX
(0.25)
0.150 —D.157
{3.810—3.988)
0.010-0.020 o 0.053 —0.069
n.zsa—q508 <™ [ {1.386-1.753) 0.004—0.010
8° MAX TYP + 0.102 - 0.254)
i ALL Lms ; ; \
S W Y s
I L f * ? PLANE
0.008-0.010 001 0.050 0.014-0.020
—— 0.016 -0.050 10.356) —_ T TYP
N . _0.016-0.050 0%  —»l | -
'T%?LL Esz;:s] (0.406 —1.270) a 57'" {0.356- 0.508)
TYP ALL LEADS P il o008
. |02| . {0.203) MI6A (9EY Hy
LL LEAD TIP:

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

Package Number M16A
16
HHHHAHH

0.150=0.157
O 00_80 !

, ) T
o A \SEATING
W 0.025120.005 [~ PLANE
1 8
DETAIL A
TYPICAL, SCALE: 40%
[ 0.193£0.004 — 0.057£0.002 - 4509%0.013
+ )\ 0.063£0.005

Il
_|_ HiNIEIEEn Trp J
~Jo.004 —t— $ \#j ‘i
£z i
[0.025] TYP —| L 0.004-0.010 TYP \ 0.007-0.010 TYP

—»| |=«—0.010£0.002 TYP SEE DETAIL A

DIMENSIONS ARE IN INCHES

16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA16

MQA1E (REV A)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

R
Hﬂﬂﬂiﬂﬂﬂﬂmz

- —t—-— 418 TP
DIMENSIONS METRIC ONLY i |

o
iy

LAND PATTERN RECOMMENDATION

GAGE PLANE

SR Vaw it
|

U N\ seanis e
T 0°-8° [e—>— 0.6 = 0.1
JTTTIITT i

[=]0.2][C[B]A] TYPICAL, SCALE: 40X

ALL LEAD TIPS

e /—SEE DETAIL A
\\
\

; [ 1
SRR

(0.90)

i
[ f |<->‘ t 0.10 £ 0.05 TYP 0.09-0.20 TYP j
~— 0.19 - 0.3

0 TYP

R CINECIEC)

MTC16 (REV C)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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I
FAIRCHILD
I

SEMICONDUCTORT™

FST3257

September 1997
Revised December 1999

Quad 2:1 Multiplexer/Demultiplexer Bus Switch

General Description

The Fairchild Switch FST3257 is a quad 2:1 high-speed
CMOS TTL-compatible multiplexer/demultiplexer bus
switch. The low on resistance of the switch allows inputs to
be connected to outputs without adding propagation delay
or generating additional ground bounce noise.

When OE is LOW, the select pin connects the A Port to the
selected B Port output. When OE is HIGH, the switch is
OPEN and a high-impedance state exists between the two
ports.

Features

m 4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low lcc.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number Package Description
FST3257M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
FST3257QSC MQA16 16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3257MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.

Logic Diagram

14 18B.
I - 18,
24 —— 28,
I —— 28,
34 —— 33
I —— 33,
45 —— 48
l—_\_L — ”
| Flow Cantrol I
I ——
s
Pin Descriptions
Pin Name Description
OE Bus Switch Enable
S Select Input
A Bus A
B,-B, Bus B

Connection Diagram

-/

s—1 16 = Vee

18, — 2 15 |—0E

18, —3 14— 48,
1A—4 13— 48,

28, =5 12— 4A

2B, — 6 11— 38,
20 =7 10— 38,

GND —]8 9 3A

Truth Table

S OE Function
X Disconnect

L L A=B;

H L A=B,

© 1999 Fairchild Semiconductor Corporation

DS500057
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FST3257

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc) -0.5V to +7.0V
DC Switch Voltage (Vs) -0.5V to +7.0V
DC Input Voltage (V|y)(Note 2) -0.5V to +7.0V
DC Input Diode Current (l,k) V|y<OV -50mA
DC Output (Ioyt) Sink Current 128mA
DC Vc/GND Current (Icc/lgnp) +/- 100mA
Storage Temperature Range (Tstg) -65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V
Input Rise and Fall Time (t;, t;)
Switch Control Input onS/V to 5nS/V
Switch I/O 0onS/V to DC
Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

Tp=-40°Cto +85°C
Symbol Parameter \(\i)c o o o Units Conditions
(Note 4)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Vin HIGH Level Input Voltage 4.0-5.5 2.0 \
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 55 +1.0 HA 0< V| <5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<sVee
Ron Switch On Resistance 4.5 7 Q Vin =0V, Iy = 64mA
(Note 5) 45 7 Q Vin =0V, Iy = 30mA
4.5 15 Q Vin = 2.4V, |y = 15mA
4.0 1 20 Q ViN =2.4V, Ijy = 16mA
lec Quiescent Supply Current 55 3 HA Vin =Vcec or GND, Iyt =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.

www.fairchildsemi.com




AC Electrical Characteristics

Tpa =-40 °C to +85°C,
C_ =50 pF, RU=RD =500Q
Symbol Parameter Units Conditions Figure No.
Ve =4.5-5.5V Vce = 4.0V
Min Max Min Max

tpHL Prop Delay Bus to Bus (Note 6 0.25 0.25 i
PHLAPLH p Delay ( ) ns |V, =OPEN Figure 1
Prop Delay, Select to Bus A 1.0 4.7 52 Figure 2
tpzH, tpz | Output Enable Time, Select to Bus B 1.0 52 5.7 V) =7V for tpz Figure 1

— ns 5
Output Enable Time, OE to Bus A, B 1.0 5.1 5.6 Vi = OPEN for tpzyy Figure 2
tpHz, tpLz | Output Disable Time, Select to Bus B 1.0 52 55 V=7V fortp 7 Figure 1

ns h
Output Disable Time, Output Enable Time, 1.5 55 5.5 V| = OPEN for tpyz Figure 2

OE to Bus A B

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vce =5.0V
C A Port | Input/Output Capacitance 7 F —
110 P! P! P p Vg, O =5.0V
B Port 5 pF

Note 7: T4 =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms

FROM
OUTPUT
UNDER
TEST

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance

Note: Input PRR = 1.0 MHz, ty = 500 ns

Vi

RU

RD

FIGURE 1. AC Test Circuit

=2.5nS
- - - 30v
SWITCH
INPUT
GND
tPHL
-| - -~ ~VoH
OUTPUT 1.5V
VoL

t=2.5n8
90%
ENABLE

INPUT 18V

tPZL —=

' \
OUTPUT

tpzH —=|

- - VoL+03V
~ Voo

OUTPUT 7

FIGURE 2. AC Waveforms

le— tpHz —=|
- —VoH
- - - VoH-03V
1.5V

www.fairchildsemi.com
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FST3257

0.010-0.020
(0.254—0.508)

0.008 —0.010
{0.208 -0.259)
TYP ALL LEADS

™ 3.810-3.989)

X457

0.150—0.157

‘

I
0.004

(@102
ALL LEAD TIPS

[

B AAAAAA

Physical Dimensions inches (millimeters) unless otherwise noted

0.386 —0.394

* @soa—mon) T
16 1B 14 13 12 1 1w 9

0.228 .24 30°

(5.7916.198)

e KX
TOgo0 g g iy
Jﬁ/@234567eﬁ

LEAD NO-1 /

IDENT

0.053 0069
{1386 -1.753)
8° MAX TYP

L% nf%n ALL LfADS *
— f *

L Ty aer—
{0.406 —1.270)

0.014

0.016 -0.050 m

TYP ALL LERDS

0.010 yax
(0.254)
0.004 —0.010
(0.102 - 0.254}
= 1
= sEn =Y Y semme
? PLANE
0.050 0.014-0.020 1yp
(1.2109) {0.356- 0.508)
TYP
0.008

oy " R

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

Package Number M16A

9

AAAAAAA

~Jo.004]

"
0.2361£0.008
O 0.150~0.157

r ™~
1

e 0.19340.004 ———] 0.05740.002
i g o g o _)\ 0.063£0.005
‘ TYP

i

TYP —»‘ L—

‘i]

0.025

0.004-0.010 TYP

«—0.010+0.002 TYP

DIMENSIONS ARE IN INCHES
16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide

GAGE
PLANE

o;—ao __________________ '

T t
\ SEATING 0.010

0.025£0.005 || PLANE
DETAIL A
TYPICAL, SCALE: 40%
] 45°x0.013

\

\
1) 1
A
N J 7 L‘i
.
\\’ ’\ 0.007 - 0.010 TYP—f
SEE DETAIL A

MQA1E (REV A)

Package Number MQA16
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

DIMENSIONS METRIC ONLY

4.4 £ 01

A
I]I]UUU[I[I[IT]Z

s 418 TYP.

! |

1

LAND PATTERN RECOMMENDATION

GAGE PLANE
/ r 0.25

_ — _
/
EZJ L & swmc PLANE
‘ 0°-8° l—1 0.6 £ 0.1
1 8 [~T0.2]CB[4A] TYPICAL, SCALE: 40X
PIN #1 IDENT. ALL LEAD TIPS ’/—SEE DETAIL A
-~
(0.90) ,/ BN
[ole.1]c] ) S —
ALL LEAD TIPS ( |
1.1 MAXTYP i
— N /

0.19 - 0.30 TYP

- |<-> 0.65 TYP 0 10 £ 0.05 TYP

0.09-0.20 TYP j

SRR

MTC18 (REV C)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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FAIRCHILD
I

SEMICONDUCTORT™

FST3345
8-Bit Bus Switch

General Description

The Fairchild Switch FST3345 provides 8-bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise.

The device is organized as an 8-bit switch bank with dual
output enable inputs (OE and OE). When OE is LOW or
OE is HIGH, the switch is ON and Port A is connected to
Port B. When OE is HIGH and OE is LOW, the switch is
OPEN and a high-impedance state exists between the two
ports.

June 1997
Revised December 1999

Features

m 4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low Iec.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number Package Description
FST3345WM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST3345QSC MQA20 20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3345MTC MTC20 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

Ao 2 18 Bo o1 ~  20}-Vee
° | | ° Ao—2 19 06E
[ ] ® A1—3 18 [=Bo
[ ] [} Ap—]4 1781
A7 El it By As—5 16 |- B,
A= 6 15 }-Bg
og As—7 14 =84
Ac— 8 1385
o2 A7—9 128
GND— 10 1B,
Pin Descriptions Truth Table
Pin Name Description Inputs Function
OE, OE Bus Switch Enables OE OE
A Bus A X L Connect
B Bus B H X Connect
L H Disconnect

© 1999 Fairchild Semiconductor Corporation DS500019

www.fairchildsemi.com
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FST3345

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (l,k) V|y<OV -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioyt) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

v Tp=-40°Cto +85°C
Symbol Parameter (\%C - o Units Conditions
Min (Note 4) Max
Vik Clamp Diode Voltage 45 -1.2 \ Iy =-18mA
Vi HIGH Level Input Voltage 4.0-5.5 2.0 \
\ LOW Level Input Voltage 4.0-5.5 0.8 Vv
I Input Leakage Current 55 +1.0 HA 0< V| 5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A, B<Vee
Ron Switch On Resistance 45 4 7 Q Vin =0V, Iy = 64mA
(Note 5) 45 4 7 Q Vin =0V, Iy = 30mA
4.5 8 15 Q Vin = 2.4V, |y = 15mA
4.0 1 20 Q ViN =2.4V, Iy = 156mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, Iyt =0
Alec Increase in I per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND

Note 4: Typical values are at Voc = 5.0V and Ty = +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Tp=-40°C to +85 °C,
C_ =50 pF, RU =RD =500Q
Symbol Parameter Voo =45 55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tpzh, tpz | Output Enable Time 15 6.5 7.0 ns V=7V for tpz Figure 1
V, = OPEN for tpzy Figure 2

tpHz, tLz | Output Disable Time 1.0 8.0 8.2 ns V=7V fortp 2 Figure 1
V| = OPEN for tpyz Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 4 pF Ve =5.0V
Cio Input/Output Capacitance 5 pF Vees OE =5.0V, OE = 0V

Note 7: T, =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q
Note: C includes load and stray capacitance
Note: Input PRR = 1.0 MHz ty, = 500 nS
FIGURE 1. AC Test Circuit

tr=25nS

tf=2.5nS ENABLE
- - 8oV INPUT

SWITCH
INPUT

10%

- VoL+0.3V
- -~ VoL

le— tpHz —=|
VoL [ =~ Vod
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

OUTPUT 1.5V

3 www.fairchildsemi.com
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FST3345

Physical Dimensions inches (millimeters) unless otherwise noted

0496-0.512
{12,598 —13.005)

0.39410.419
(10.008 — 10.643)
L-O 30" TP
LEADND. 1 ___ —
VL -
1 2 3 4 H 6 7 8 9 10 f
0.010 pax
10.258)
_ 0.201-D.299
{7.391-7.595)
0.010-0.029 0.083-D.104
25a—0.737) <% ¥ {2.362-2.642)
B” MAX TYP = =  0.004-0.012
‘ ALL LEADS \ ©02-0309)
i’: iﬂ — I — — - SEATING
/ ‘ + T f PLANE
0.004 0.014
0.009 —0.013 reTe _ —_— 0.050 0.014 - 0.020
— {0.102) 0.016 —0.050 ¥ — —_— e
(0:229-0.330) ALLLEAD TIPS | ™ ags—12m) 3} == {1270) T s 0s0g
TYP ALL LEADS TYP ALL LEADS e
. 0.008 yyp
0.203) waos v )
20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M20B
fe———0.34140.003 [A-] ———]
0.040 £0.005
20 19
0.152 + 0.003(TOP)
0.154 +0.003(BOT)
f B 0.236 £0.005
0.05040.005
@o.osoto.ooz/ |_||_||_|’_||_||_||_||_||_||_|
12
0.057 £0.002
0.058+0.002 0.026 £0.002 — - r—45° X 0.015
t P
0.063£0.005 ! \ 0.010 L 0
TYP i 0.007

SEATING PLANE
0.010 + 0.002 TYP

|-$—|0.007®|C|A@|

Iuialalalatalatilal s - %J

59£3° TYP 026 +0.002 TYP

'— 0.006+£0.002 TYP

20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide

Package

Number MQA20

1T

MQAZ0 (REV 4)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

6.5+0.1

- ‘.o_zo

20

1000nnnan

———— 4.4:0.1[B)

|
UUUUTUUUUY ereemm

1 Q ALL LEAD TIPS
PIN #1 IDENT.
[22]oa]c]
1.2 MAX ] ALL LEAD TIPS _ 0-90Jf8j18

0.19-0.30

DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AC,
REF NOTE 6, DATE 7/93.

DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS.

D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982,

o®

MTC20RevD1

20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Package Number

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its

74LVX3L384 (FST3384) bus switch product.

nooooonn - |
|

——————eA—————— 416 772

|
{00

0-65—-} |v —-—‘» 1-‘0.42

LAND PATTERN RECOMMENDATION

m- L

SEE DETAIL A

( A= =\ 0.09-020
e &,:’
o /

GAGE PLANE

0.25

0 \\— SEATING PLANE
o R0.09 MIN

DETAIL A

MTC20
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FST3345 8-Bit Bus Switch

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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SEMICONDUCTORTM

FST3383

10-Bit Low Power Bus-Exchange Switch

General Description

The FST3383 provides two sets of high-speed CMOS TTL-
compatible bus switches. The low on resistance of the
switch allows inputs to be connected to outputs without
adding propagation delay or generating additional ground
bounce noise. The device operates as a 10-bit bus switch
or a 5-bit bus exchanger. The bus exchange (BX) signal
provides nibble swapping of the AB and CD pairs of sig-
nals. This exchange configuration allows byte swapping of
buses in systems. It can also be used as a quad 2-to-1
multiplexer and to create low delay barrel shifters. The bus
enable (BE) signal turns the switches ON.

Features

December 1993
Revised May 1999

m 5Q switch connection between two ports

Zero propagation delay
Ultra low power with 0.2 pA typical Icc

Zero ground bounce in flow-through mode
Control inputs compatible with TTL level

Ordering Code:

youms abueyox3-sng Jomod Mo 1g-0T €8€€1SH

Order Number | Package Number Package Description
FST3383WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST3383QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3383MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

B
BE

AT

Pin Descriptions

L
.

Pin Names Description
BE Bus Switch Enable
BX Bus Exchange
Ag—A4, Bg—By4 Buses A, B
Co—C4, Dp—Dy Buses C, D

Connection Diagram

_ —/
BE—{1 24 Ve
2 230,
Ap—3 22|—8,
B4 2114,
e E 20 —C,
¢, —s 19 |0y
A =17 18 =83
B —8 1743
o, —e 16 =Cy
¢, =10 15D,
Ay =11 148,
GND—] 12 13 p—BX
Truth Table
BE|BX Ag—Ay4 Bo—B4 Function
H | X |High-Z State | High-Z State | Disconnect
L | L [CyCy Dg— Dy Connect
L | H [Dg—Dg4 Co—C4 Exchange

© 1999 Fairchild Semiconductor Corporation

DS011652.prf
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FST3383

Supply Voltage (V)
DC Switch Voltage (Vg)
DC Input Voltage (V)) (Note 2)

DC Input Diode Current (I;)
with V, <0

DC Output (Ip) Sink Current
Storage Temperature Range (Tstg)
Power Dissipation

Absolute Maximum Ratingswote 1)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V

-20 mA
120 mA

DC Electrical Characteristics

-65°C to +150°C
0.5wW

Recommended Operating
Conditions

4.0V to 5.5V
-40°C to +85°C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Supply Voltage (Vcc)
Free Air Operating Temperature (Tp)

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Tp =-40°C to +85°C
Symbol Parameter \{5;: Min Typ Max Units Conditions
(Note 3)
Vik Maximum Clamp Diode Voltage 4.75 -1.2 \% Iy =-18 mA
ViH Minimum High Level Input Voltage | 4.75-5.25 20 \%
Vi Maximum Low Level Input Voltage | 4.75-5.25 0.8 Vv
In Maximum Input 0 10 HA 0<V)y£5.25V
Leakage Current 5.25 +1

loz Maximum 3-STATE I/O Leakage 5.25 +10 HA 0<A B<Vcc
los Short Circuit Current 4.75 100 mA V/|(A), V|(B) = 0V, V|(B), V|(A) =4.75V
Ron Switch On Resistance (Note 4) 4.75 5 7 Q V=0V, loy =30 mA

10 15 Q V, = 2.4V, Igy = 15 mA
lcc Maximum Quiescent Supply Current 5.25 0.2 10 HA V| =Vcc, GND, I =0
Alcc Increase in Icc per Input (Note 5) 5.25 25 mA Vin =3.15V, I =0, Per Control Input

Note 3: All typical values are at Ve = 5.0V, Tp = 25°C.

Note 4: Measured by voltage drop between A and B pin at indicated current through the switch. On resistance is determined by the lower of the voltages on
the two (A or B) pins.

Note 5: Per TTL driven input (V) = 3.15V, control inputs only). A and B pins do not contribute to Ic¢.

www.fairchildsemi.com




AC Electrical Characteristics

Ta =-40°C to +85°C, C =50 pF
Symbol Parameter \{\%: Min Typ Max Units
(Note 6)
toLH, Data Propagation Delay 4.75 0.25 ns
tpHL A, to C,, D, or B, to Dy, C,, (Note 7)
tpLH, Switch Exchange Time 4.75 15 6.5 ns
tpHL BX to Ay, Bn, Cny Dpy
tozLs Switch Enable Time 4.75 15 6.5 ns
tpzn BE to Ay, By, Cyy 0 Dy,
tpLz, Switch Disable Time 4.75 15 5.5 ns
tppz BE to Ay, By, Cp, OF Dy,

Note 6: All typical values are at Vgc = 5.0V, T = 25°C.

Note 7: This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On resis-
tance of the switch and the load capacitance. The time constant for the switch and alone is of the order of 0.25 ns for 50 pF load. Since this time constant is
much smaller than the rise/fall times of typical driving signals, it adds very little propagation delay to the system. Propagation delay of the bus switch when
used in a system is determined by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.

Capacitance (Note 8)

Symbol Parameter Typ Max Units Conditions
Cin Control Input Capacitance 4 6 pF Ve =5.0V
Cy0 (OFF) Input/Output Capacitance 9 13 pF Vce =5.0V

Note 8: Capacitance is characterized but not tested.

On-Resistance (Rgy) Vs Input Voltage

(Vcc =5.0V)
20
16
oy =
3 Ion =471 15mA
- somal J[]
=] /
[+ 8 V//
/'/
4
Vg = 5.0V
T = 259
0
0 1 2 3 4 5
vy (V)

3 www.fairchildsemi.com
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FST3383

Physical Dimensions inches (millimeters) unless otherwise noted
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24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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MTCZ4 (REV B)

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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FST3384

September 1997
Revised December 1999

10-Bit Low Power Bus Switch

General Description
The Fairchild Switch FST3384 provides 10 bits of high- m 4Q switch connection between two ports

speed CMOS TTL-compatible bus switches. The low on -
resistance of the switch allows inputs to be connected to -
outputs without adding propagation delay or generating

additional ground bounce noise. The device is organized =
as two 5-bit switches with separate bus enable (OE) sig- [ ]

Features

Minimal propagation delay through the switch
Ultra low power with < 0.1 pA typical ¢
Zero ground bounce in flow-through mode
Control inputs compatible with TTL level

nals. When OE is LOW, the switch is ON and Port A is con-
nected to Port B. When OE is HIGH, the switch is OPEN
and a high-impedance state exists between the two ports.

Ordering Code:

Order Number

Package Number

Package Description

FST3384WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST3384QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST3384MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

A Bo %
: E : 0EA —{1 24 Voo
A.4 s: B,—2 23 |8,
I::' r—3 22 [—Aq
A —1_ B A =4 21f—Aq
: j— : B —5 20 |—Bg
A.g B; B,—{6 19 -8,
B 7 ) I
A;—8 17 —Ag
3Ea _Do_ B;—9 I =
B,—10 15|85
s 4Do_ A= 14 f—Aq
GND=—] 12 13 |—0EB
Pin Descriptions Truth Table
Pin Names Description OEA | OEB Bo—B4 Bs—Bg Function
OEA, OEB Bus Switch Enable L L |Ag-As As—Ag Connect
Ag—Ag Bus A L H [Ag-As HIGH-Z State | Connect
Bo—Bg Bus B H L [HIGH-Z State |As—Aq Connect
H H |HIGH-Z State |HIGH-Z State | Disconnect
© 1999 Fairchild Semiconductor Corporation DS500046 www.fairchildsemi.com

Print form created on December 13, 1999 4:03
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FST3384

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) -0.5V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (I;) Vn<0V -50 mA Output Voltage (Vourt) 0V to 5.5V
DC Output (Ioy) Sink Current 128 mA Input Rise and Fall Time (t;, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input OnS/V to 5nS/V
Storage Temperature Range (Tstg) -65°C to +150°C Switch I/O 0onS/V to DC

Free Air Operating Temperature (Tp) -40°C to +85°C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the “Electrical
Characteristics” table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

v Tp =-40°C to +85°C
Symbol Parameter (\3)6 - o Units Condition
Min (Note 4) Max
Vik Clamp Diode Voltage 45 -1.2 \ IN=— 18mA
Vin HIGH Level Input Voltage 4.0-5.5 2.0 \
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
I Input Leakage Current 5.5 +1.0 MA  [0<V|y<55V
loz OFF-STATE Leakage Current 55 +1.0 HA |0<A B<Vce
Ron Switch On Resistance 4.5 4 7 Q ViN =0V, Iy = 64mA
(Note 5) 45 4 7 Q  [Viy=0V, Iy =30mA
4.5 8 15 Q  [Viy=2.4V, Iy=15mA
4.0 1 20 Q VN = 2.4V, |jy = 15mA
lec Quiescent Supply Current 55 3 WA [Viy=Vcc or GND, Igyr =0
Alec Increase in |cc per Input 55 25 mA | One input at 3.4V
Other inputs at V¢ or GND

Note 4: All typical values are at Vcc = 5.0V, T = 25°C.

Note 5: Measured by voltage drop between A and B pin at indicated current through the switch. On resistance is determined by the lower of the voltages on
the two (A or B) pins.

www.fairchildsemi.com 2




AC Electrical Characteristics

Tp =-40°C to +85°C
C_ =50 pF, RU =RD =500Q
Symbol Parameter Units Conditions Figure No.
Vec=45-55V Vee =4.0V
Min Max Min Max

tpHL: tpuy | Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V| = OPEN Figure 1
Figure 2

tpzns tpz | Output Enable Time 1.0 5.7 6.2 ns V=7V for tpz Figure 1
OE,, OEg to An, Bn V, = OPEN for tpyy, Figure 2

tpuz, tpz | Output Disable Time 15 52 55 ns | =7V fortp 2z Figure 1
OE,, OEg to An, Bn V, = OPEN for tpz Figure 2

Note 6: This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Input Capacitance 3 6 pF Vee =5.0V
Cyo (OFF) Input/Output Capacitance 5 13 pF Vee, OE =5.0V

Note 7: Capacitance is characterized but not tested.

AC Loading and Waveforms
FST3384 V|\ vs Roy (Typ)

\ l
20 i —
RU ON ~
1 l1sma
16
FROM on = |
= 30 mA
OUTPUT S 12 I
UNDER RD E
c < //
TEST L 8 74
— — -
-— -— —
4
Note: Input driven by 50 Q source terminated in 50 Q Veg = 5.0V
Note: C includes load and stray capacitance 0 T = 25°C
Note: Input PRR = 1.0 MHz, t,,, = 500 nS 0 1 2 3 4 5
FIGURE 1. AC Test Circuit Ve ()
0% 3.0V
tf=2.5nS ENABLE
- - - 30V INPUT 15V
SWITCH
INPUT -[- - -GND
tPZL —= le—tpLz
o
10% GND !
tPHL ! S '
OUTPUT 1.5V '
-1 = = ~VoH ' - - VoL+03V
\ ! ;
UTPUT 1.5V —/- - VoL
o 1.5 tpzH —= le— tpHz —= |
F- -V
VoL OH
- - - VoH-03V
1.5V

OUTPUT 7

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST3384

Physical Dimensions inches (millimeters) unless otherwise noted

—B-

oo
o
prepice
00~
s

o
Ko
=3

LEAD NO 1

IDENTIFICATION \

0.010
¢[57 @[4[c O]

0.1043 8'%103‘?
. 0.029 .
0.0926 450  0:010 557 1YP ALL LEADS

0.0118 0.75 0.23
25y 00040 N
0.1

e LHEEHAEEREEEH = _f L
PLANE T T T 0.004 89 MAX TYP-
0.014 ALL L'%!%‘J ng?gg ALL LEAD?
0.35 252 TP ALL LEADS

0.40 M248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B

——0.341£0.003
0.040 £ 0.005

INO0OIN0nT

N

0.152 £ 0.003(TOP)
0.154 + 0.003(BOT)

f B 0.236 £0.005

0.050 £ 0.005
¥

Q0.0SOi0.00Z/I_I |_| |_||_| |_| I_I |_| I_I I_I I_I |_|||

12
0.057 £0.002—
0.033£0.002 0.026 £0.002 — r—45° X 0.015
f )| “
0.063 +0.005 ] ) 0.010

TYP

ST | i
0.025 TYP 5943° TYP 4 .026%0.002 TYP —L——I

SEATING PLANE '— 0.006 £0.002 TYP
0.010 £ 0.002 TYP

|'$'|0‘007 @IC |A@| MOA24 (REV A)

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA24
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

!

< IO
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LAND PATTERN RECOMMENDATION

o —
I]HI]I]HI].I][II]I]HI]j
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GAGE PLANE

fffff [1~

1 12

[=]0.2]c]e[4]

\ SEATING PLANE
— 0.6 0.1

DETAIL A
TYPICAL
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ALL LEAD TIPS

SEE DETAIL D
,_\f
N

(0.90) ,/
EEsE Y R S u—
ALL LEAD TIPS I 1.1+MAX |‘\ J 7 ki
AN

- 0.09-0.20 TYP j

0.10 % 0.05 TYP

ST e
[«— 0.19 - 0.30 TYP
’-@-|0.13@‘A‘B@‘c@|

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

MTCZ4 (REV B)

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FST3384A

February 1998

10-Bit Low Power Extended Input Voltage Bus Switch

General Description

The FST3384A provides 10 bits of high-speed CMOS
TTL-compatible bus switches. The low on resistance of the
switch allows inputs to be connected to outputs without add-
ing propagation delay or generating additional ground
bounce noise. The device is organized as two 5-bit switches
with separate bus enable (BE ) signals. When BE is low, the
switch is on and port A is connected to port B. When BE is
high, the switch is open and a high-impedance state exists
between the two ports.

The FST3384A 10-bit bus switch is pin-for-pin and function
compatible with the FST3384 device. It has the added fea-
ture of allowing extended negative input voltages on the I/O
pins. The FST3384A bus switch, unlike most bus switches
on the market, will not falsely turn on when BE is high and
negative undershoot voltages are encountered on the 1/0O
pins. Thus it is “undershoot hardened” (see related applica-
tion note) tolerating undershoots up to -1.5V.

Typical applications include IDE bus connector interfaces,
PCI card interfaces, backplane card interfaces, and other
noisy environments where switches are needed.

Features

m Extended input voltage design tolerates input
undershoots up to -1.5V

m 10Q switch connection between two ports

= Ultra low power with 2 pA typical lcc

m Zero ground bounce in flow-through mode

m Control inputs compatible with TTL level

® Available in SOIC, QSOP and TSSOP

Ordering Code:

Order Number Package Number

Package Description

FST3384AQSC MQA24

24-Lead (0.150" Wide) Shrink Small Outline Package, QSOP

FST3384AMTC MTC24

24-Lead Thin Small Outline Package, TSSOP

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

A B

N | — R
. -7 .
. .
Ay Ll By
As 1 — Bs
N .
. - .
. .
Aq 1 5%

DS012481-1

Connection Diagram

Pin Assignment
SOIC, QSOP and TSSOP

— -/

BE A—{1 24 =Vee
Bo— 2 23 _Bg
AO_ 3 22 —Ag
A= 4 21f—Ag
B —5 20 |—Bg
8,—6 198,
A—7 18 —Ay
AS_ 8 17 _AS
BS_ 9 16 _EG
B‘— 10 15 _ES
A‘— 11 14 _AS

GND—] 12 13|—BE B

DS012481-2

© 1998 Fairchild Semiconductor Corporation DS012481

www.fairchildsemi.com
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Pin Descriptions

Pin Names Description

BE A, BEB | Bus Switch Enable

Ag—Agy Bus A

Bo—Bo Bus B

Truth Table
BEA BEB Bo-B. Bs—Byg Function

L L Ag—A, As—Aq Connect
L H Ag—A, HIGH-Z State Connect
H L HIGH-Z State As—Aq Connect
H H HIGH-Z State HIGH-Z State Disconnect

www.fairchildsemi.com




Absolute Maximum Ratings

Supply Voltage (Vcc)
DC Switch Voltage (Vs)

DC Input Input Voltage (V,) (Note 2)
DC Input Diode Current with (V, < 0)

DC Output (lp) Sink Current

Storage Temperature Range (Tsrg)

(Note 1)

-0.5V to +7.0V
-0.5to +7.0V
-0.5to +7.0V

-20 mA
120 mA

-65°C to +150°C

Recommended Operating
Conditions

Supply Voltage (V) 4.0V to 5.5V
Free Air Operating Temperature (T,) -40°C to +85°C
Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be op-
erated at these limits. The parametric values defined in the Electrical Charac-
teristics tables are not guaranteed at the absolute maximum ratings. The

Power Dissipation 0.5W “Recommended Operating Conditions” table will define the conditions for ac-
tual device operation.
Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.
DC Electrical Characteristics
Symbol Parameter V cc Ta = -40°C to +85°C Units Conditions
V) Min Typ Max
(Note 5)
Vik Maximum Clamp 4.75 -1.2 \ Iy = -18 mA
Diode Voltage
Vi Minimum High 4.75-5.25 2.0 Vv
Level Input Voltage
Vi Maximum Low 4.75-5.25 0.8
Level Input Voltage
Iin Maximum Input 0 10 HA 0=V 525V
Leakage Current 5.25 +1
loz Maximum 3-STATE 5.25 +10 HA 0<A B<Vce
/0 Leakage
los Short Circuit Current 4.75 100 mA V\(A), V|(B) = 0V,
Vi(B), V|(A) = 4.75V
Ron Switch On 4.75 6 12 Q V) = 0V, lon = 30 mA
Resistance (Note 3) 15 25 Q V), = 2.4V, Igy = 15 mA
lcc Maximum Quiescent 5.25 0.2 10 HA V, = V¢e, GND
Supply Current lo=0
Alec Increase in lgc 5.25 2.5 mA Vin =315V, 1 =0
per Input (Note 4) Per Control Input

Note 3: Measured by voltage drop between A and B pin at indicated current through the switch. On resistance is determined by the lower of the voltages on the two

(A or B) pins.

Note 4: Per TTL driven Input (Vy = 3.15V, control inputs only). A and B pins do not contribute to Icc.

Note 5: Al typical values are at Vcc = 5.0V, Tp = 25°C.

www.fairchildsemi.com




AC Electrical Characteristics

Symbol Parameter V cc Tp = —40°C to +85°C Units
W) CL=50pF
Min Typ Max
(Note 6)
tpLH Data Propagation Delay
tpHL A, to B, or By to A, 4.75 0.50 ns
(Note 7)

tpzL Switch Enable Time 4.75 15 6.8 ns
tpzu BE A, BEBto A, B,

tpLz Switch Disable Time 4.75 15 6.0 ns
tprz BE A, BEBto A, B,

Note 6: All typical values are at Ve = 5.0V, Tp = 25°C.

Note 7: This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On resistance of
the switch and the load capacitance. The time constant for the switch and alone is of the order of 0.5 ns for 50 pF load. Since this time constant is much smaller than
the rise/fall times of typical driving signals, it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is determined
by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.

Capacitance (Note 8)

Symbol Parameter Typ Max Units Conditions
Cin Control Input Capacitance 4 6 pF Vce = 5.0V
Cyio (OFF) Input/Output Capacitance 9 13 pF Ve = 5.0V

Note 8: Capacitance is characterized but not tested.

Ron (@)

FST3384A V,\ vs Ry (Typ)

20 i ”
16 L_llon = e~ =
30 mA | 15 mA
12 /
y/4
4
8
4
Vo = 5.0V
T = 259
0
0 1 2 3 4 5
Viv (V)
DS012481-3
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PhySiCﬁ' Dimensions inches (millimeters) unless otherwise noted

0.341+0.003
0.040%0.005

0000000

— S

0.1520.003(TOP)
0.154 0.003(BOT)

f B 0.236 £ 0.005
0.0500.005
' CZ
00~030i0-002/|_| |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| ||
12
0.05740.002 —
0.033+0.002 0.026 +0.002 — [~45° X 0.015
f )| “
0.063+0.005 i 1 0.010 .p
¢ S et
0.025 TYP 59£3° TYP .026+0.002 TYP—L—J
SEATING PLANE L 0.006£0.002 TYP
0.010 % 0.002 TYP
|.$.|0.007®|c |A@| MQA24 (REV A)

24-Lead (0.150" Wide) Shrink Small Outline Package, JEDEC (QSC)
(also known as QSOP)
Package Number MQA24
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FST3384A 10-Bit Low Power Extended Input Voltage Bus Switch

Physical Dimensions  inches (millimeters) unless otherwise noted (Continued)

R
HHH[II]I][IHH[II]I]7

TR A

«»MHIMHI]H[II]H[IHHI]___

” ” ” ” ” ” ” ” ” ” ” ” L/;JDE:EGI:NTY}:ECOMMENDATION

GAGE PLANE

4.4 0.1

. W /aun! /_ r 0.25
O J 1
00 80& L_’ SEATING PLANE

= — 0.6 £ 0.1
oo lauonuaty
1 12 [=]0.2]c[B[A] et DETAL B TYPICAL

ALL LEAD TIPS o /_
(0.90) ,/ -

B Y I P [ ) L

ALL LEAD TIPS
1.1 MAX \ X
Siaizizzlzizizizizizi=isDRUCINAS \S

- T 0 65 TYP L 0.10 % 0.05 TYP 0.09-0.20 TYP j

0.19 - 0.30 TYP
|-$~|0.13®|A|B®|C@|

24-Lead Thin Small Outline Package, JEDEC (MTC)
Package Number MTC24

MTC24 (REV B)

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. A critical component in any component of a life support
tems which, (a) are intended for surgical implant into device or system whose failure to perform can be rea-
the body, or (b) support or sustain life, and (c) whose sonably expected to cause the failure of the life support
failure to perform when properly used in accordance device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
Fairchild Semiconductor Fairchild Semiconductor Fairchild Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 13th Floor, Straight Block, Tel: 81-3-5620-6175
Customer Response Center Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-3-5620-6179
Tel: 1-888-522-5372 Deutsch Tel: +49 (0) 8 141-35-0 Tsimshatsui, Kowloon
English Tel: +44 (0) 1 793-85-68-56 Hong Kong
Italy Tel: +39 (0) 2 57 5631 Tel: +852 2737-7200
www.fairchildsemi.com Fax: +852 2314-0061

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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Revised December 1999

10-Bit Bus Switch with Pre-Charged Outputs

General Description

The Fairchild Switch FST6800 provides 10-bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise. The device precharges
the B Port to a selectable bias voltage (BiasV) to minimize
live insertion noise.

The device is organized as a 10-bit switch with a bus
enable (OE) signal. When OE is LOW, the switch is ON
and Port A is connected to Port B. When OE is HIGH, the
switch is OPEN and the B Port is precharged to BiasV
through an equivalent 10-kQ resistor.

Features
4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low Iec.

Output precharge to minimize live insertion noise.

|

|

]

m Zero bounce in flow-through mode.

n

m Control inputs compatible with TTL level.

Ordering Code:

Order Number | Package Number Package Description
FST6800WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
FST6800QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
FST6800MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

13

p———— Bias V

Ao 2 _4 '?‘ 23 g,
° Ll . °
° T ° °
° 0_(1 °
A M l—l_ 14 g,

)

L
o—E1—c{>

Pin Descriptions

Pin Name Description
OE Bus Switch Enable
A Bus A
B Bus B

Connection Diagram

OE - 1 A 24 |- Vce
Ap— 2 23 —Bg
A1—3 22 |- B,
Ar— 4 21 -8B,
As— 5 20 |~ B3
A,—6 19 |~B,
As—7 18 |—B;g
As—]8 17 |~ Bg
A;—° 16 |- B
Ag— 10 15 |~ Bg
Ag— 11 14 1= Bg
GND— 12 13 |~ BIASV
Truth Table
OE Bo—Bg Function
L Ag—Ag Connect
H BiasV Precharge

© 1999 Fairchild Semiconductor Corporation DS500022
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FST6800

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc) -0.5V to +7.0V
DC Switch Voltage (Vs) -0.5V to +7.0V
Bias V Voltage Range -0.5V to +6.0V
DC Input Voltage (V) (Note 2) -0.5V to +7.0V
DC Input Diode Current (l,k) V\y<OV -50mA
DC Output (IgyT) Sink Current 128mA
DC Vc/GND Current (Icc/lgnp) +/- 100mA

Storage Temperature Range (Tstg) -65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V
Precharge Supply (BiasV) 1.5Vto Ve
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t;, t;)
Switch Control Input
Switch I/O onS/V to DC
Free Air Operating Temperature (T,) -40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

onS/V to 5nS/V

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

Sombol . t Vee Tp=-40°Cto +85°C oni Condit
ymbo arameter ) Vin (NR’S‘U Max nits onditions
Vik Clamp Diode Voltage 4.5 -1.2 \% Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 \Y
Vi LOW Level Input Voltage 4.0-5.5 \
Iy Input Leakage Current 55 +1.0 HA 0< V|y 5.5V
lo Output Current 4.5 0.25 mA BiasV =2.4V,B=0
loz OFF-STATE Leakage Current 55 +1.0 HA 0<A<Vee
Ron Switch On Resistance 4.5 4 Q VN =0V, )y = 64mA
(Note 5) 45 4 7 Q Vin =0V, Iy =30mA
45 8 15 Q VinN =24V, |y = 15mA
4.0 11 20 Q Vi = 2.4V, Iy = 15mA
lcc Quiescent Supply Current 55 3 HA Vin =Vec or GND, lgyr =0
Alcc Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at V¢ or GND

Note 4: Typical values are at Vo = 5.0V and Tp= +25°C

Note 5: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the

voltages on the two (A or B) pins.
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AC Electrical Characteristics

T =-40 °C to +85 °C,
C_ =50pF, RU = RD =500Q
Symbol Parameter Voo = 4555V Voo =40V Units Conditions Figure No.
Min Max Min Max
tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figures 1,
2

tpzH Output Enable Time 15 6.2 6.5 ns V, = OPEN, BiasV = GND Figure 1
tpzL 15 6.2 6.5 ns V, =7V, BiasV =3V Figure 2
tpHz Output Disable Time 15 6.1 6.5 ns V, = OPEN, BiasV = GND Figure 1
toLz 15 7.3 6.8 ns |V,=7V, BiasV =3V Figure 2

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vce =5.0V
Cio Input/Output Capacitance 5 pF Vees OE =5.0V

Note 7: Tp =+25°C, f = 1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms
V)
RU

FROM
OUTPUT

UNDER RD
TEST CL
Note: Input driven by 50 Q source terminated in 50 Q
Note: C_includes load and stray capacitance

Note: Input PRR = 1.0 MHz, t = 500 ns
FIGURE 1. AC Test Circuit

tf=2.5nS
90%

=2.5n8 ENABLE
3.0V INPUT 18V

SWITCH

INPUT
tpzL —=
GND :
tPHL ! S '
OUTPUT X 15v :
-l - - ~VoH \ : 7 — — VoL+03V

!

—/ - - - VoL

OUTPUT 1.5V

tpzH —=|

le— tpHz —=|
VoL [~ VoH
- - - VoH-03V
OUTPUT7 1.5V

FIGURE 2. AC Waveforms

3 www.fairchildsemi.com
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FST6800

Physical Dimensions inches (millimeters) unless otherwise noted

—B=

LEAD NO 1
IDENTIFICATION \—)- - - - —
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o
frisid
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r~
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©
S
=
I
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= ©
oo
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1| 10 11
| - EeE
0.0125
gég;g %TYP ALL LEADS
2.35
BN s linlilimlmimlninlnin J L

0.0160
{27 TYP ALL LEADS
0.40

PLANE R o ‘%‘J 80 MAX TYP-J

060;54 ALL LEAD TIPS 0.0500 ALL LEADS

u248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
Package Number M24B

fe———————— 0.341£0.003 B —
0.040 £0.005

IOIN0N0nnT

1~

0.152 +0.003(TOP)
0.154 + 0.003(BOT)

f B 0.236 £0.005
0.050 £ 0.005
i 7
©0.030 £0.002 |_||_||_||_||_||_||_||_||_||_||_|||
T 2
0.057 40.002 —
0.0330.002 0.026 £ 0.002 — 459 X 0.015
i A “
0.0630.005 i \ 0.010 1op
PR | i
- %’ T
0.025 TYP 5°£3°TYP §.02640.002 TYP—L’I
SEATING PLANE L 0.006 +0.002 TYP
0.010 £ 0.002 TYP
I$|o.oo7@|c |A©| wonzs (¥ 4)

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide
Package Number MQA24
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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iy

| B B ] 4.4 £ 0.1 /I 0.25
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O /& . N seme e
s - ot

1 12 [~T0.2[c[B]A] TYPICAL

ALL LEAD TIPS [SEE DETAIL D
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(0.90) ,/

BENE [ / N

ALLLEADT\PS__‘ : ]_IH:MAX '\\\[\j // lkﬁ
(=] |’ L 010005 TR 0.09-0.20 TYP
l«— 0.19 - 0.30 TYp
’-@-|0.13@‘A‘B@‘c@|

MTCZ4 (REV B)

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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Preliminary

e ——
FAIRCHILD
I

SEMICONDUCTORT™

FSTD16211

August 1999
Revised December 1999

24-Bit Bus Switch with Level Shifting (Preliminary)

General Description

The Fairchild Switch FSTD16211 provides 24-bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise. A diode to V¢ has been
integrated into the circuit to allow for level shifting between
5V inputs and 3.3V outputs.

The device is organized as a 12-bit or 24-bit bus switch.
When OE, is LOW, the switch is ON and Port 1A is con-
nected to Port 1B. When OE, is LOW, Port 2A is connected
to Port 2B. When OE;, is HIGH, a high impedance state
exists between the A and B Ports.

Features

m 4Q switch connection between two ports.

Low Iec.

Minimal propagation delay through the switch.

Zero bounce in flow-through mode.
Control inputs compatible with TTL level.

Ordering Code:

Order Number

Package Number

Package Description

FSTD16211MTD

MTD56

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

1A _.| ,._ 1By NC— 1 i 56 |-OE,
® ° 1A-2 55 |- OE,
: : 1A 3 54 |- 1By
o AR
1As— 6 51 =18,
1As—7 50 |~ 1Bs
GND—{ 8 49 |- GND
1A7—9 48 |- 1Bg
OF, 1Ag—] 10 47 |- 18;
1Ag—] 11 46 |- 1Bg
1A10—] 12 45 |- 1Bg
2A ﬁ h 2By 1A= 13 44|18y
14 [ 1A= 14 43|18y
[ ] [ ] 2A— 15 42 = 1By,
M ® 2A,— 16 41 1= 2B,
Bz 2Bz Voo 17 40|28,
2A3— 18 39 |-28,
GND—] 19 38 |~ GND
2A4— 20 37|28,
2as— 21 36 |- 2Bs
OE, 2Ag—] 22 35 |- 284
2A;— 23 34 |- 28,
2Ag—{ 24 33 |- 2By
2Ag— 25 32 |- 28,
Truth Table o o
2A— 27 30 |- 2By
Inputs Inputs/Outputs S i
OE, OE, 1A, 1B | 2A, 2B Pin Descriptions
L L 1A =1B 2A =2B Pin Name Description
L H 1A=1B z OE,, OE, Bus Switch Enables
1A, 2A Bus A
H L z 2A=2B
1B, 2B Bus B
H H z z
© 1999 Fairchild Semiconductor Corporation DS500313 www.fairchildsemi.com
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FSTD16211

Preliminary

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)
DC Switch Voltage (Vg) (Note 2)

DC Input Control Pin Voltage (V,y)(Note 3)

DC Input Diode Current (Ik) Viy < 0V
DC Output (IoyT)

DC Vc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-0.5V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating

Conditions (Note 4)

Power Supply Operating (V¢

Input Voltage (V)
Output Voltage (VouT)

Input Rise and Fall Time (t;, t;)

Switch Control Input
Switch I/O

Free Air Operating Temperature (Tp)

4.0V to 5.5V
0V to 5.5V
0V to 5.5V

onS/V to 5nS/V
onS/V to DC
-40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions

for actual device operation.

Note 2: Vg is the voltage observed/applied at either A or B Ports across the

switch.

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held HIGH or LOW. They may not

float.

Tp=-40°Cto +85°C
Symbol Parameter \g\i)c Min e Max Units Conditions
(Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 \Y
Vi LOW Level Input Voltage 4.0-5.5 0.8 \Y
VoH HIGH Level 4.0-5.5 See Figure 3 \
I Input Leakage Current 55 +1.0 HA 0< V) 5.5V
0 10 HA V|N =5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A, B<sVee
Ron Switch On Resistance 4.5 4 Q Vin =0V, Iy = 64mA
(Note 6) 45 7 Q ViN =0V, Iy =30mA
4.5 35 50 Q ViN = 2.4V, |y = 15mA
4.0 TBD TBD Q VN = 2.4V, Iy = 156mA
lcc Quiescent Supply Current OE; = OE,; =GND
15 mA
55 VN = Ve or GND, lgyt =0
10 uA OE; =OE; =V
VN = Ve or GND, lgyt =0
Alec Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND

Note 5: Typical values are at Vo = 5.0V and Tp= +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com




Preliminary

AC Electrical Characteristics

T =-40 °C to +85 °C,
C_ =50pF, RU =RD =500Q
Symbol Parameter Voo =45-55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 7) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2
tozH, oz Output Enable Time 15 10.0 11.0 ns V=7V for tpz Figure 1
V, = OPEN for tpy,, | F10Ure 2
tpHz tPLZ Output Disable Time 1.5 9.0 10.0 ns V=7V fortp 2z Figure 1
V, = OPEN for tpy, | F19UTe 2

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical ON

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Notes)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vce = 5.0V
Cio Input/Output Capacitance 6 pF Vee, OE =5.0V

Note 8: T =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50Q source terminated in 50Q
Note: CL includes load and stray capacitance
Note: Input PRR = 1.0 MHz, Ty, = 500 ns

FIGURE 1. AC Test Circuit

tf=2.5n8

SWITCH
INPUT

- - -V
OUTPUT 1.5V oL

OuTPUT 7

FIGURE 2. AC Waveforms

~ VoL+03V

le— tppz —=]
F - -V
VoL OH
- -~ VoH-03V
1.5V

3 www.fairchildsemi.com
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FSTD16211

Preliminary

Von - Output High Voltage (V)

Von - Output High Voltage (V)

Von - Output High Voltage (V)

Output Voltage HIGH vs. Supply Voltage

4
3.75
3.5
3.25
3
2.75
25
2.25

3.25

2.75

3.25
3
2.75
25
2.25
2
1.75
1.5

-100 pA
-6 mA
-12mA

= ////—24mA

TA = 8500

Vin=Vec - Supply Voltage (V)

.5 4.75 5 5.25 55 5.

75

100 pA

-6 mA

-12mA

-24 mA

N

_
=
=

/‘
Z
L~

N\

Tpo=25°C

.5 4.75 5 5.25 55 5.

Vin=Vec - Supply Voltage (V)

75

-100 pA

-6 MA
-12mA

-24 mA

MY

’/
_
/

7
A
L

N\

TA = OOC

4.5 4.75 5 5.25 55 5.

FIGURE 3.

75
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Preliminary

Physical Dimensions inches (millimeters) unless otherwise noted

L R R R R ce-vee JITDOOOTODOAROROnncoononnn |

28 |o[0.2]C[BA f i
L
ALL LEAD TIPS U (0.3 TYP)

—i— (0.5 TYP)
LAND PATTERN RECOMMENDATION

.o_:_on . e
’ ST AATI O
[e.1] i 6.1 £ 0.1 i (8.2 TYP)
=1 " ] i e Tiiiii(&ewp)
wlo | R
1 \

- /SEE DETAIL A

_.“_0‘17 - 0.27 TYP 0.10 £ 0.05 TYP 0.09-0.20 TYP

| s

SEATING PLANE
0.15
0.607313
DETAIL A
TYPICAL MTD56 (REV B)

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

5 www.fairchildsemi.com
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May 1999

|
FAIRCHILD Revised November 1999

SEMICONDUCTORT™

FSTU32160

16-Bit to 32-Bit

Multiplexer/Demultiplexer Bus Switch with

-2V Undershoot Hardened Circuit (UHCL) Protection

General Description Features

The Fairchild Switch FSTU32160 is a 16-bit to 32-bit high- m Undershoot hardened to -2V (A and B Ports).

speed CMOS TTL-compatible multiplexer/demultiplexer  w slower Output Enable times prevent signal disruption
pus switch. The low on resstancg of the sywtch allows ® 40 switch connection between two ports.

inputs to be connected to outputs without adding propaga- o ] .

tion delay or generating additional ground bounce noise. = Minimal propagation delay through the switch.

The device can be used in applications where two buses ™ LOW lcc:

need to be addressed simultaneously. The FSTU32160 is m Zero bounce in flow-through mode.

designed so that the A Port demultiplexes into By or B, .or = Control inputs compatible with TTL level.

both. The A and B Ports are “undershoot hardened” with m See Applications Note AN-5008 for details

UHCO protection to support an extended range to 2.0V
below ground. Fairchild’s integrated Undershoot Hardened
Circuit, UHC senses undershoot at the 1/O’s, and responds
by preventing voltage differentials from developing and
turning on the switch.

Two select (SEL,, SEL,) inputs provide switch enable con-
trol. When SEL,, SEL, are HIGH, the device precharges
the B Port to a selectable bias voltage (Bias V) to minimize
live insertion noise.

Ordering Code:

Order Number | Package Number Package Description
FSTU32160MTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

UHCLO is a trademark of Fairchild Semiconductor Corporation.

© 1999 Fairchild Semiconductor Corporation DS500244 www.fairchildsemi.com
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FSTU32160

Connection Diagram

18, —
28, —
24 —
38, —
48, —
4n —

W N U R NN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

—/

56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
339
38
37
386
35
34
33
32
31
30
29

— 14
— 18,
L 28,

— 3B,
L 4B,
— sa

— 5B,
68,
— 74

— 7B,
— &3,
— GND

— Vec
— oA
— 98,
— 108,
— 114
— 118,
— 128,
— 134
— 138,
— 148,
— 154
— 158,
— 168,
L BIAS V,

- SEL,

Pin Descriptions

Pin Name Description
SEL,4, SEL, Select Inputs
A Bus A
B4, By Bus B
Truth Table
Inputs .
SEL, SEL, Function
L H XA=xB;
H L XA =xB,
L L x A =xB;andx B,
H H x By, x B, = BiasV

Logic Diagram

1A

| Llisms v,
1B,

11

I '_l—BIAS v,
* 1B,

16A

'__ci '—l— BIAS V,
168,

:I Lliams v,
168,

SEL4

SELZ_cD—

b e
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Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 4)

DC Switch Voltage (V) (Note 2) -2.0V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V

BiasV Voltage Range -0.5V to +7.0V Precharge Supply (BiasV) 1.5t0 Ve

DC Input Control Pin Voltage Input Voltage (V) 0V to 5.5V
(Vin) (Note 3) -0.5Vto+7.0V  Output Voltage (Vour) 0V to 5.5V

DC Input Diode Current (I) Viy < 0V -50 mA Input Rise and Fall Time (t,, t;)

DC Output Current (IoyT) 128 mA Switch Control Input 0OnS/V to 5nS/V

DC Vcc/GND Current (Icc/lgnp) +/-100 mA Switch /O 0nS/V to DC

Storage Temperature Range (Tstg) —65°C to +150 °C Free Air Operating Temperature (Tp) —-40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: Vg is the voltage observed/applied at either the A or B Ports across
the switch.

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

Tap=-40°Cto +85°C

Symbol Parameter Vee Min Typ Max Units Conditions
) (Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 Vv
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0<V)<s55V
0 10 WA ViNy=5.5V
lo Output Current 4.5 0.25 mA BiasV = 2.4V, SELy = 2.0V
Bx=0
lozhs lozL | OFF-STATE Leakage Current 55 +1.0 HA 0<A <Vee, V
BiasV; = BiasV, = 5.5V
lozn, lozL | OFF-STATE Leakage Current 55 +1.0 HA 0<B,sV¢e, V
BiasV; = BiasV, = FLOATING
Ron Switch On Resistance 45 4 7 Q Vin =0V, Iy =64 mA
(Note 6) 4.5 4 7 Q Vin =0V, Iy =30 mA
45 8 14 Q ViN=2.4V, Iy =15 mA
4.0 1 20 Q Vin =24V, )y =15 mA
lcc Quiescent Supply Current 55 3 HA ViN=Vecor GND, lgyr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND
Igias Bias Pin Leakage Current 55 +1.0 HA SEL,, SEL, =0V
By =0V, BiasVy = 5.5V
Viku Voltage Undershoot 55 -2.0 \Y 0.0mA 21y =-50mA

SELy, SEL, =5.5V

Note 5: Typical values are at Vo = 5.0V and Ty = +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

3 www.fairchildsemi.com
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FSTU32160

AC Electrical Characteristic

S

Ta=-40°Cto +85°C,
C_ =50 pF, RU=RD =500Q
Symbol Parameter Units [Conditions Figure No.
Vec =4.5-5.5V Ve = 4.0V
Min Max Min Max

tpHL tPLH AorB,toBorA (Note 7) 0.25 0.25 ns V,=0PEN Figure 2
Figure 3

tezH Output Enable Time, 70 200 350 ns V, = OPEN for tpzy Figure 2
SELt0 A, B ' ' ' BiasV = GND Figure 3

tpzL Output Enable Time, 70 200 250 ns V=7V fortpz Figure 2
SELt0A B ' ' ' BiasV = 3V Figure 3

tpHz Output Disable Time, 10 6.9 73 ns V, = OPEN for tppz F!gure 2
SELt0 A, B ' ' ' BiasV = GND Figure 3

tpLz Output Disable Time, 10 77 77 ns V=7V for tp 2, Figure 2
SELt0 A, B ' ' ' BiasV = 3V Figure 3

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Note 8)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 4 pF Vee =5.0V
Cio oFr Input/Output Capacitance “OFF State” 8 pF Ve = 5.0V, Switch OFF
Note 8: T = +25°C, f =1 MHz, Capacitance is characterized but not tested.
Undershoot Characteristic (note 9)
Symbol Parameter Min Typ Max Units Conditions
VouTu Output Voltage During Undershoot 25 Von — 0.3 \% Figure 1

Note 9: This test is intended to characterize the device’s protective capabilities by maintaining output signal integrity during an input transient voltage

undershoot event.

Vee VTR1
| "
500 Voutu)
DUT.
J_ Ro 10pF
VIN —
FIGURE 1.
Device Test Conditions Transient
Input Voltage (V,y) Waveform
Parameter Value Units
Vin see Waveform \ i
R1=R, 100K Q
V1Rri 11.0 v
Vee 55 v ov

-2V

-2V

www.fairchildsemi.com




AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50Q source terminated in 50Q
Note: C_includes load and stray capacitance, C__ =50 pF
Note: Input PRR = 1.0 MHz, ty, = 500 ns
FIGURE 2. AC Test Circuit

tf=2.5n8

- - -30v
SWITCH
INPUT
o
10% GND
tPHL
OUTPUT
-| = = ~VoH ~ VoL+0.3V
-V
OUTPUT 1.5V tpzH oL
- -V
VoL 'OH
- - - Voy-03V

FIGURE 3. AC Waveforms

5 www.fairchildsemi.com
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FSTU32160 16-Bit to 32-Bit

Physical Dimensions inches (millimeters) unless otherwise noted

.0_:_0.1 2 .
| AR TR AR A T RTARAI Jnanamoanananoacanaroonanon
[&.1] ‘ 6.1 £ 0.1 \ (9.2 TYP)
V—iiiiiy 7777777 ST Tiiiii(sewp)
03] | ‘ \ L ‘ B
[1|[||JHHHHHHHUH[l[h[llJlJHHHlJHlJHHHHZH8 o1 lsl (18 1vP) HHHHUW]EEDPHTHYHPQUHUHUHHHHHHHH
=i~ (0.5 TYP)
LAND PATTERN RECOMMENDATION
- (0.90) ,/7\[ SEE DETAIL A
DETAIL A

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

www.fairchildsemi.com 6




June 1999

e
FAIRCHILD Revised November 1999

SEMICONDUCTORT™

FSTU32160A

16-Bit to 32-Bit

Multiplexer/Demultiplexer Bus Switch with

-2V Undershoot Hardened Circuit (UHCL) Protection

General Description Features

The Fairchild Switch FSTU32160A is a 16-bit to 32-bit m Undershoot hardened to -2V (A and B Ports).
high-speed CMOS TTL-compatible multiplexer/demulti- ® 4Q switch connection between two ports.
plexer bus switch. The low on resistance of the switch . . .
allows inputs to be connected to outputs without adding ® Minimal propagation delay through the switch.
propagation delay or generating additional ground bounce m Lowlcc.
noise. m Zero bounce in flow-through mode.

m Control inputs compatible with TTL level.

|

See Applications Note AN-5008 for details

The device can be used in applications where two buses
need to be addressed simultaneously. The FSTU32160A is
designed so that the A Port demultiplexes into B, or B, or
both. The A and B Ports are “undershoot hardened” with
UHCO protection to support an extended range to 2.0V
below ground. Fairchild’s integrated Undershoot Hardened
Circuit, UHC senses undershoot at the 1/O’s, and responds
by preventing voltage differentials from developing and
turning on the switch.

Two select (SEL,, SEL,) inputs provide switch enable con-
trol. When SEL,, SEL, are HIGH, the device precharges
the B Port to a selectable bias voltage (Bias V) to minimize
live insertion noise.

Ordering Code:

Order Number |Package Number Package Description
FSTU32160AMTD MTD56 56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

UHCUO is a trademark of Fairchild Semiconductor Corporation.

© 1999 Fairchild Semiconductor Corporation DS500258 www.fairchildsemi.com
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FSTU32160A

Connection Diagram

18, —
28, —
24 —
38, —
48, —
4n —

W N U R NN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

—/

56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
339
38
37
386
35
34
33
32
31
30
29

— 14
— 18,
L 28,

— 3B,
L 4B,
— sa

— 5B,
68,
— 74

— 7B,
— &3,
— GND

— Vec
— oA
— 98,
— 108,
— 114
— 118,
— 128,
— 134
— 138,
— 148,
— 154
— 158,
— 168,
L BIAS V,

- SEL,

Pin Descriptions

Pin Name Description
SEL,4, SEL, Select Inputs
A Bus A
B4, By Bus B
Truth Table
Inputs .
SEL, SEL, Function
L H XA=xB;
H L XA =xB,
L L x A =xB;andx B,
H H x By, x B, = BiasV

Logic Diagram

1A

| Llisms v,
1B,

11

I '_l—BIAS v,
* 1B,

16A

'__ci '—l— BIAS V,
168,

:I Lliams v,
168,

SEL4

SELZ_cD—

b e

www.fairchildsemi.com




Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)

DC Switch Voltage (V) (Note 2)

BiasV Voltage Range

DC Input Control Pin Voltage
(Vin) (Note 3)

DC Input Diode Current (I) V|y < 0V

DC Output Current (Ioyt)
DC Vcc/GND Current (Icc/lgnp)

Storage Temperature Range (Tstg)

-0.5V to +7.0V
—-2.0V to +7.0V
-0.5V to +7.0V

-0.5V to +7.0V

=50 mA
128 mA

+/-100 mA
-65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 4)

Power Supply Operating (Vcc) 4.0V to 5.5V
Precharge Supply (BiasV) 1.5t0 Ve
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t,, t;)
Switch Control Input
Switch I/O 0OnS/V to DC
Free Air Operating Temperature (Tp) —-40 °C to +85 °C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: Vg is the voltage observed/applied at either the A or B Ports across
the switch.

OonS/V to 5nS/V

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held HIGH or LOW. They may not
float.

Ta=-40°Cto +85°C
Symbol Parameter Vee Min Typ Max Units Conditions
) (Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0 Vv
Vi LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0<V)<s55V
0 10 WA ViNy=5.5V
lo Output Current 4.5 0.25 mA BiasV = 2.4V
Bx=0
lozhs lozL | OFF-STATE Leakage Current 55 +1.0 HA 0<As<Vcea, V
BiasV; = BiasV, = 5.5V
lozn, lozL | OFF-STATE Leakage Current 55 +1.0 HA 0<B<V¢e, V
BiasV; = BiasV, = Floating
Ron Switch On Resistance 45 7 Q Vin =0V, Iy =64 mA
(Note 6) 4.5 7 Q Vin =0V, Iy =30 mA
45 14 Q ViN=2.4V, Iy =15 mA
4.0 1 20 Q Vin =24V, )y =15 mA
lcc Quiescent Supply Current 55 3 HA ViN=Vecor GND, lgyr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
Other inputs at Vcc or GND
Igias Bias Pin Leakage Current 55 +1.0 HA SEL,, SEL, =0V
By =0V, BiasVy = 5.5V
Viku Voltage Undershoot 55 -2.0 \Y 0.0mA 21y =-50mA
SEL,, SEL, =5.5V

Note 5: Typical values are at Vo = 5.0V and Ty = +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com
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FSTU32160A

AC Electrical Characteristics

Tp=-40°Cto +85°C,
C, =50 pF, RU=RD =500Q

Symbol Parameter Voo =45-55V Voo =40V Units [Conditions Figure No.
Min Max Min Max
tpHL, tPLH AorB,toBorA (Note 7) 0.25 0.25 ns V,=0PEN Figure 2
Figure 3
t] Output Enable Time, V, = OPEN for t, Figure 2
Pz P 05 4.0 45 ns : Pz Figu,e 3
SELt0o A, B BiasV = GND
t Qutput Enable Time, V, =7V for t Figure 2
PaL P 1.0 48 55 ns : Pzt Figu,e 3
SELt0o A, B BiasV =3V
t] Output Disable Time, V,=Open for t Figure 2
PHZ P! 10 59 6.9 ns | P! PHZ Figure 3
SELto A, B BiasV = GND
t] Output Disable Time, V=7V fort, Figure 2
PLz P 1.0 7.4 7.0 ns : PLz Figu,e 3
SELt0o A, B BiasV =3V

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage source (zero output impedance).

Capacitance (Notes)

Symbol Parameter Typ Max Units Conditions
Cin Control pin Input Capacitance 4 pF Ve =5.0V
Cio oFfr Input/Output Capacitance “OFF State” 8 pF Vce = 5.0V, Switch OFF
Note 8: T = +25°C, f = 1 Mhz, Capacitance is characterized but not tested.
Undershoot Characteristic (Note 9)
Symbol Parameter Min Typ Max Units Conditions
VouTtu Output Voltage During Undershoot 25 Von - 0.3 Figure 1

Note 9: This is intended to characterize the device's protective capabilities by maintaining output signal integrity during an input transient voltage undershoot

event.

Device Test Conditions

500

FIGURE 1.

Parameter Value Units
Vin See Waveform |V
R;-Ry 100K Q
Vg 11.0 v
Vee 55 \

Transient

Input Voltage (V) Waveform

5.5V

ov

2V

-2V

www.fairchildsemi.com




AC Loading and Waveforms

FROM
OUTPUT
UNDER
TEST

Note: Input driven by 50Q source terminated in 50Q
Note: C includes load and stray capacitance, C| =50 pF

Note: Input PRR = 1.0 MHz, t,y, = 500 ns

Vi

RU

FIGURE 2. AC Test Circuit

tf=2.5n8

- - -30v
SWITCH
INPUT
o
10% GND
tPHL
-| = = ~VoH
OUTPUT 1.5V
VoL

OuUTPUT
- VoL+0.3V

- VoL
tpzH
-~ VoH

- - - Voy-03V

FIGURE 3. AC Waveforms

www.fairchildsemi.com
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FSTU32160A 16-Bit to 32-Bit

Physical Dimensions inches (millimeters) unless otherwise noted

.0_:_0.1 2 .
| AR TR AR A T RTARAI Jnanamoanananoacanaroonanon
[&.1] ‘ 6.1 £ 0.1 \ (9.2 TYP)
V—iiiiiy 7777777 ST Tiiiii(sewp)
03] | ‘ \ L ‘ B
[1|[||JHHHHHHHUH[l[h[llJlJHHHlJHlJHHHHZH8 o1 lsl (18 1vP) HHHHUW]EEDPHTHYHPQUHUHUHHHHHHHH
=i~ (0.5 TYP)
LAND PATTERN RECOMMENDATION
- (0.90) ,/7\[ SEE DETAIL A
DETAIL A

56-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD56

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

www.fairchildsemi.com 6
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FAIRCHILD
I

SEMICONDUCTORT™

FSTU3257

August 1999
Revised December 1999

Quad 2:1 Multiplexer/Demultiplexer Bus Switch with
-2V Undershoot Hardened Circuit (UHCLI) Protection

General Description

The Fairchild Switch FSTU3257 is a quad 2:1 high-speed
CMOS TTL-compatible multiplexer/demultiplexer bus
switch. The low on resistance of the switch allows inputs to
be connected to outputs without adding propagation delay
or generating additional ground bounce noise.

When OE is LOW, the select pin connects the A Port to the
selected B Port output. The A and B Ports are “undershoot
hardened” with UHCO protection to support an extended
range of 2.0V below ground. Fairchild’s integrated Under-
shoot Hardened Circuit UHC senses undershoot at the 1/0
and responds by preventing voltage differentials from
developing and turning on the switch. When OE is HIGH,
the switch is OPEN and a high-impedance state exists
between the two ports.

Features

Undershoot hardened to -2V (A and B Ports)

Soft enable turn-on to minimize bus to bus charge
sharing during enable

4Q switch connection between two ports.
Minimal propagation delay through the switch.
Low lec.

Zero bounce in flow-through mode.

Control inputs compatible with TTL level.

See Applications Note AN-5008 for details

Ordering Code:

Order Number | Package Number

Package Description

FSTU3257QSC MQAL16

16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide

FSTU3257MTC MTC16

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.

UHCLO is a trademark of Fairchild Semiconductor Corporation.

© 1999 Fairchild Semiconductor Corporation DS500302

www.fairchildsemi.com
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FSTU3257

Logic Diagram

1A I J___L
L
24 I J__J__
1L
34 I 1
LL
44 [ J__.I__
| Flow Control |
I —
s
Pin Descriptions
Pin Name Description
OE Bus Switch Enable
S Select Input
A Bus A
B.-B, Bus B

Connection Diagram

-/

s—1 16 = Vee

18, — 2 15 |—0E

18, —3 14— 48,
1A—4 13— 48,

28, =5 12— 4A

2B, — 6 11— 38,
20 =7 10— 38,

GND —{8 9 3A

Truth Table

S OE Function
X Disconnect

L L A=B,;

H L A=B,

www.fairchildsemi.com




Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)
DC Switch Voltage (Vg) (Note 2)

DC Input Control Pin Voltage (Vy)(Note 3)

DC Input Diode Current (k) Vy<OV
DC Output (Ioyt)

DC Vcc/GND Current (Icc/lgnp)
Storage Temperature Range (Tstg)

-0.5V to +7.0V
-2.0V to +7.0V
-0.5V to +7.0V
-50mA

128mA

+/- 100mA
—65°C to +150 °C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 4)

Power Supply Operating (Vcc) 4.0V to 5.5V
Input Voltage (V) 0V to 5.5V
Output Voltage (Vout) 0V to 5.5V

Input Rise and Fall Time (t,, t;)
Switch Control Input
Switch /O 0OnS/V to DC
Free Air Operating Temperature (Tp) —-40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum rating.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: Vg is the voltage observed/applied at either the A or B Ports across
the switch.

onS/V to 5nS/V

Note 3: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 4: Unused control inputs must be held HIGH or LOW. They may not
float.

v Tp=-40°Cto +85°C
Symbol Parameter ce T Units Conditions
\/ n yp
(] Min (Note 5) Max
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = -18mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 Y
VL LOW Level Input Voltage 4.0-5.5 0.8 \Y
Iy Input Leakage Current 55 +1.0 HA 0<V|y s5.5V
loz OFF-STATE Leakage Current 55 +1.0 HA 0 <A B<Vce
Ron Switch On Resistance 45 4 7 Q Vin =0V, Iy = 64mA
(Note 6) 45 7 Q  |[Vjy=0V, Iy = 30mA
45 8 15 Q VN = 2.4V, |y = 156mA
4.0 1 20 Q VN = 2.4V, |jy = 156mA
lec Quiescent Supply Current 5.5 3 HA Vin = Ve or GND, lgytr =0
Alce Increase in Icc per Input 55 25 mA One input at 3.4V
’ Other inputs at Ve or GND
V| Voltage Undershoot 0.0 mA 2|y 2 -50 mA
Ko 9 55 20 Vo= N
OE =55V

Note 5: Typical values are at Voc = 5.0V and Ty = +25°C

Note 6: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

www.fairchildsemi.com
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FSTU3257

AC Electrical Characteristics

Tpa =-40 °C to +85°C,

C, =50pF, RU = RD =500Q Figure
Symbol Parameter Units Conditions
Voc=45-55V[ Ve =4.0V No.
Min Max Min Max
Prop Delay Bus to Bus (Note 7) 0.25 0.25 Figure 2
tpHL PLH ns |V, =0OPEN Figure 3
Prop Delay, Select to Bus A 7.0 30.0 35.0 g
tpzh: tpzL | Output Enable Time, Select to Bus B 7.0 30.0 35.0 V| =7V for tpz Figure 2
— ns -
Output Enable Time, OE to Bus A, B 7.0 | 300 35.0 V) = OPEN for tpzy | Figure 3
tpz, tpLz | Output Disable Time, Select to Bus B 15 8.4 9.8 V=7V fortp 7 Figure 2
— ns X
Output Disable Time, Output Enable Time, OE to Bus A, B| 1.5 8.8 9.8 V| = OPEN for tpy; | Figure 3

Note 7: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On
resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Notes)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0v
C Ao putiOutput Capacit 5 PP |Vee OE=50v
nput/Output Capacitance X =5.
110 B Port p p P 55 oF cc
Cyjo ON State Input/Output Capacitance ON State (A or B Port) 14 pF Ve = 5.0V Switch ON
Note 8: T = +25°C, f =1 MHz, Capacitance is characterized but not tested.
Undershoot Characteristic (ote 9)
Symbol Parameter Min Typ Max Units Conditions
VouTu Output Voltage During Undershoot 25 Von - 0.3 \ Figure 1

Note 9: This is intended to characterize the device’s protective capabilities by maintaining output signal integrity during an input transient voltage undershoot

event.

500
VIN
FIGURE 1.
Device Test Conditions Transient
Parameter Value Units In pUt VOItage (VlN) Waveform
Vin See Waveform |V
R:-Ry 100K Q 5.5V
V1iri 11.0 v
Vee 55 v
ov

-2V

-2V

www.fairchildsemi.com




AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50Q source terminated in 50Q
Note: C includes load and stray capacitance

Note: Input PRR = 1.0 MHz, t,, = 500 nS
FIGURE 2. AC Test Circuit

t=2.5nS
- - -30v

SWITCH
INPUT
10% GND
tPHL
OUTPUT
“| = 7 ~VoH - VoL+0.3V
- VoL
OUTPUT 1.5V . tpzH
\
VoL OH

- - - Voy-03V

FIGURE 3. AC Waveforms

5 www.fairchildsemi.com
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FSTU3257

Physical Dimensions inches (millimeters) unless otherwise noted

e 0.19340.004 —— 0.0574£0.002

£2)0.004

0.063£0.005

TYPICAL, SCALE: 40%

45°x0.013

‘i]

[02025] TvP —|

L 0.004-0.010 TYP \ 0.007-0.010 TYP

—| [«—0.010£0.002 TYP
DIMENSIONS ARE IN INCHES

16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137
Package Number MQA16

SEE DETAIL A

,0.150 Wide

16 9
(r N
0.23640.008 -
0.150-0.157
O /PLANE
o S 34
| ~ i
| ] \ \SEATING
M 0.02520.005 |<—n] PLANE
1 8
DETAIL A

(NISIRRTRIST A e O

MQA1E (REV A)

www.fairchildsemi.com 6




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

A
I]I]UUU[I[I[IT]Z

s 418 TYP.
DIMENSIONS METRIC ONLY $

10l

I
e J
16 9 0.42 TYP
100000 o o
| LAND PATTERN RECOMMENDATION

GAGE PLANE

=i

00_50& ‘4_»7 \SEATING :LANE
(RN it s

4.4 £ 01

— +— -

8 [2]0.2[C[B]A] TYPICAL, SCALE: 40X
PIN # 1 IDENT. ALL LEAD TIPS ~ SEE DETAIL A
4
e S,

(0.90) ,

[e]o.1]c] / [ A |
S GHRARAARR L v A
3 M — 9 \\\ // j
- f |0 L b ooiosoosne 0.09-0.20 TYp

0.19 - 0.30 TYP

|$—|o.13@|A|B©|c@|

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16

MTC16 (REV C)

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

7 www.fairchildsemi.com
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I
FAIRCHILD
I

SEMICONDUCTORT™

FSTU3384
10-Bit Bus Switch with

May 1999
Revised December 1999

-2V Undershoot Hardened Circuit (UHCLI) Protection

General Description

The Fairchild Switch FSTU3384 provides 10 bits of high-
speed CMOS TTL-compatible bus switches. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay generating addi-
tional ground bounce noise. Both the A Ports and the B
Ports are “undershoot hardened” with UHCO protection to
support an extended input range to 2.0V below ground.
Fairchild’s integrated Undershoot Hardened Circuit, UHC
senses undershoot at the I/Os, and responds by preventing
voltage differentials from developing and turning on the
switch. The device is organized as two 5-bit switches with
separate bus enable (OE) signals. When OE is LOW, the
switch is ON and Port A is connected to Port B. When OE
is HIGH, the switch is OPEN and a high-impedance state
exists between the two ports.

Features

4Q switch connection between two ports
Undershoot Hardened to -2.0V.

Minimal propagation delay through the switch
Low Icc.

Zero ground bounce in flow-through mode
Control inputs compatible with TTL level

See Applications Note AN-5008 for details.

Ordering Code:

Order Number | Package Number Package Description
FSTU3384WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
FSTU3384QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150” Wide
FSTU3384MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram Connection Diagram

A, B,
:0 E :0 oEa—{1 7 24 =Yoo
. N B2 23 By
4 | - 4 L K 22 —Ay
-1 a— 21 |4
A.s L B.s R 208y
H -1 : B;— ¢ 18 |8,
Ag ] — By am=7 18f—a;
= A =18 I ol
B;—9 16 =B
BEa |>° B,—{10 15 =85
A1 14 —Ag
— GND—]12 13 |—0EB
ozsgi >0
. — Truth Table
Pin Descriptions
OEA | OE Bo—B Bs—B i
Pin Names Description OFA | OEB 4 579 Function
== - L L |Ag-A As—A Connect
OEA, OEB Bus Switch Enable C o AO A4 HISGHQZ S CO
— -Z State onnect
Ag-Aq Bus A 04
H L |HIGH-Z State |Ag—Ag Connect
By—Bg Bus B -
H H [HIGH-Z State |HIGH-Z State | Disconnect

UHCLO is a trademark of Fairchild Semiconductor Corporation.

© 1999 Fairchild Semiconductor Corporation DS500195 www.fairchildsemi.com
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FSTU3384

Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc) -0.5V to +7.0V
DC Switch Voltage (Vs) —2.0V to +7.0V
DC Input Voltage (Vy) (Note 2) -0.5V to +7.0V
DC Input Diode Current (I;) Vn<0V -50 mA
DC Output (Ioy) Sink Current 128 mA
DC Vc/GND Current (Icc/lgnp) +/- 100mA
Storage Temperature Range (Tstg) -65°C to +150°C

DC Electrical Characteristics

Recommended Operating

Conditions (Note 3)

Power Supply Operating (Vcc) 4.0V to 5.5V

Input Voltage (V)
Output Voltage (VouT)

0V to 5.5V
0V to 5.5V

Input Rise and Fall Time (t;, t;)

Switch Control Input
Switch I/O

onS/V to 5nS/V
onS/V to DC

Free Air Operating Temperature (Tp) -40°C to +85°C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the “Electrical
Characteristics” table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions

for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not

float.

Tp =-40°C to +85°C
Symbol Parameter Vsc T Units Condition
] Min P Max
(Note 5)
Vik Clamp Diode Voltage 45 -1.2 \Y In=-18 mA
ViH HIGH Level Input Voltage 4.0-5.5 2.0 \%
ViL LOW Level Input Voltage 4.0-5.5 0.8 \%
I Input Leakage Current 55 +1.0 MA |0 V<55V
loz OFF-STATE Leakage Current 55 +1.0 MA |0<A,B<Vee, Vin=ViH
Ron Switch On Resistance 45 4 7 Vg =0V, ||y =64 mA
(Note 4) 45 4 7 Vg =0V, Iy =30 mA
45 8 15 Vg =24V, Iy =15mA
4.0 1 20 Vg =24V, Iy =15mA
lec Quiescent Supply Current 55 3 WA |Vg=VccorGND, lgyr=0
Alcc Increase in Icc per Input 55 25 mA | OE input at 3.4V
Other inputs at V¢ or GND
lgias Bias Pin Leakage Current 55 *1.0 HA |OE =0V, B =0V, BiasV = 5.5V
lozu Switch Undershoot Current 55 100 HA |In=-20 mA, OE = 5.5V, Vour = Viy
Viku Voltage Undershoot 55 -2.0 V. |0.0mA=2Iy=2-50mA, OE =5.5V

the two (A or B) pins.
Note 5: All typical values are at Ve = 5.0V, T = 25°C.

Note 4: Measured by voltage drop between A and B pin at indicated current through the switch. On resistance is determined by the lower of the voltages on

www.fairchildsemi.com




AC Electrical Characteristics

Ta =-40°C to +85°C
C_ =50 pF, RU = RD =500Q
Symbol Parameter Voo =45~ 55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHL, tpuy | Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V, = OPEN Figure 1,
Figure 2

tozhs Output Enable Time V, =7V for t, i
PzH: tPZL SUReE 10 5.7 6.2 ns | PZL Fl_gure 1,
OE,, OEg to Ay, By, V| = OPEN for tpzy Figure 2

top7, 1 Output Disable Time V, =7V for t, :
PHZ: 'PLZ ouRee 15 5.2 55 ns | PLZ Flgure 1,
OE,, OEg to A, By, V; = OPEN for tpyz Figure 2

Note 6: This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

resistance of the switch and the 50pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Input Capacitance 3 pF Vee =5.0v
Cyo (OFF) |Input/Output Capacitance 5 pF Vee OE =5.0V

Note 7: Capacitance is characterized but not tested.
AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q, RU = RD =500 Q
Note: C includes load and stray capacitance, C| = 50 pF
Note: Input PRR = 1.0 MHz, t,y, = 500 nS
FIGURE 1. AC Test Circuit

tr=25nS
90%

=25n8 ENABLE
- - - 30v INPUT 15V

SWITCH
INPUT

tPZL —=

i
|
tPHL ' \ '
OUTPUT 1.5V '
‘ |
|

- -~ VoL

10%

OUTPUT 1.5V ——

OUTPUT 7

FIGURE 2. AC Waveforms

- - VoL+03V

le— tpHz —=|
VoL [ =~ Vod
- - - VoH-03V
1.5V

3 www.fairchildsemi.com
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FSTU3384

Physical Dimensions

inches (millimeters) unless otherwise noted

—B-

oo
o
prepice
00~
s

o
Ko
=3

LEAD NO 1
IDENTIFICATION\

0.010
¢[57 @[4[c O]

0.1043 8'%103‘?
- 0.029 .
0.0926 450  0:010 0.32 1YP ALL LEADS
2.65 0.0118 X975 0.23
2735 0.0040 0.25
0.3
Rilmlmlmlmln s
SEATING A= ,_ﬂ L_\,
PLANE T 0000 8° MAX TYP- /.
0.014 ALL LEAD TIPS 0.0500 ALL LEADS
.35 00180 1Yp ALL LEADS
0.40 M24B (REV F)
24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
Package Number M24B
——0.341£0.003
0.040 +0.005
24|23
0.152 £ 0.003(TOP)
0.154 + 0.003(BOT)
f B 0.236 £0.005
0.050 £ 0.005
¥
Q0.0SOi0.00Z/I_I |_| |_||_| |_| I_I |_| I_I I_I I_I |_| ||
12
0.057£0.002 —
0.033+0.002 0.026 £0.002 — r_450 X 0.015
t A “
0.063£0.005 ] ! 0.010
TYP

wintililililslhlilalslm . I
5943° TYP 4 .026%0.002 TYP
L 0.006 £0.002 TYP

0.025 TYP

SEATING PLANE
0.010  0.002 TYP

|-$-|0‘007®|C|A@|

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
Package Number MQA24

Io.ow TP
_LIT

MQA24 (REV A)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

ooonnonoon_ 1

| T 7.72

— ST 418

| i

miﬁmmuuumuuuuuu__
ﬂ\ﬁ

LAND PATTERN RECOMMENDATION

GAGE PLANE
/ r 0.25

0°-8° —— 0.6 £ 0.1

B _

1 12 [~]0.2]cB]A] TYPICAL

ALL LEAD TIPS /—SEE DETAIL D
—

(0.90)

YT | A 1 )
Sisisixizisixialsisisisis ARUCEA ANt
T = = e \ .
- T |0 L w7 0.0B—O.ZOTYFj

0.10 £ 0.05 TYP
—| [+— 0.19 - 0.30 TYP
@[50 [+6]0]

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

MTC24 (REV B)

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

5 www.fairchildsemi.com
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SEMICONDUCTORT™

FSTUG6800

December 1998
Revised December 1999

10-Bit Bus Switch with Pre-Charged Outputs
and -2V Undershoot Hardened Circuit (UHCO) Protection

General Description

The Fairchild Switch FSTU6800 provides 10-bits of high-
speed CMOS TTL-compatible bus switching. The low on
resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise. Both the A Ports and the B
Ports are “undershoot hardened” with UHCO protection to
support an extended input range to 2.0V below ground.
Fairchild’s integrated Undershoot Hardened Circuit, UHC
senses undershoot at the I/Os, and responds by preventing
voltage differentials from developing and turning on the
switch. The device also precharges the B Port to a select-
able bias voltage (BiasV) to minimize live insertion noise.
The device is organized as a 10-bit switch with a bus
enable (OE) signal. When OE is LOW, the switch is ON
and Port A is connected to Port B. When OE is HIGH, the
switch is OPEN and the B Port is precharged to BiasV
through an equivalent 10-kQ resistor.

Features

4Q switch connection between two ports.
Undershoot Hardened to -2.0V.

Soft enable turn-on to minimize bus-to-bus charge
sharing during enable.

Low lcc.

Zero bounce in flow-through mode.

Output precharge to minimize live insertion noise.
Control inputs compatible with TTL level.

See Applications Note AN-5008 for details.

Ordering Code:

Order Number | Package Number Package Description
FSTU6800WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
FSTU6800QSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150” Wide
FSTU6800MTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

I '_l_,,_ Bias V
2 23
°

SEul

@
3

eoee >

M

Ag AL

OF 1

Pin Descriptions

Pin Name Description
OE Bus Switch Enable
A Bus A
B Bus B
BiasV Bus B Voltage Bias

UHCLO is a trademark of Fairchild Semiconductor Corporation.

Connection Diagram

OE—1 J 24 |- Vee
Ao 2 23 -8,
A3 22 -,
A4 218,
Az—5 20 -B3
As— 6 198,
As—7 18 |-Bs
As—8 17 B¢
A9 16 B,
Ag—{ 10 15—Bg
Ag—| 11 14 |- By
GND—{ 12 13 |- BIASV
Truth Table
OE Bo—Bg Function
L Ag—Ag Connect
BiasV Precharge

© 1999 Fairchild Semiconductor Corporation DS500194

www.fairchildsemi.com

sindinQ pabieyd-aid yum yaums sng 1g-0T 0089N1SH



FSTUG6800

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vs) —2.0V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
Bias V Voltage Range -0.5V to +7.0V Precharge Supply (BiasV) 1.5Vto Ve
DC Input Voltage (V) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (Ix) V\n< 0V -50mA Output Voltage (Vourt) 0V to 5.5V
DC Output (IgyT) Sink Current 128mA Input Rise and Fall Time (t;, t;)

DC V¢c/GND Current (Icc/lgnp) +/- 100mA Switch Control Input 0nS/Vto 5 nSIV
Storage Temperature Range (Tstg) -65°C to +150 °C Switch I/O 0onS/V to DC

Free Air Operating Temperature (T,) -40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

Tp=-40°Cto +85°C
Symbol Parameter Vee Units Conditions
v Min Tvp Max
(Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \ Iy = —18mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0
VL LOW Level Input Voltage 4.0-5.5 0.8 \%
Iy Input Leakage Current 55 +1.0 HA 0<V)ys55V
lo Output Current 45 0.25 mA BiasV =2.4V,B=0
loz OFF-STATE Leakage Current 5.5 +1.0 pA 0<As<Vee, Vin=ViH
Ron Switch On Resistance 4.5 4 7 Q Vs =0V, ||y =64 mA
(Note 4) 45 4 7 Q Vg =0V, Iy =30 mA

4.5 8 15 Q Vg =2.4V, I =15 mA

4.0 1 20 Q Vg =2.4V, I =15 mA
lec Quiescent Supply Current 55 3 HA Vs =Vcc or GND, lgyt =0
Alce Increase in Icc per Input 55 25 mA OE input at 3.4V

Other inputs at V¢ or GND

Igias Bias Pin Leakage Current 55 +1.0 pA  |OE =0V, B =0V, BiasV =5.5V
lozu Switch Undershoot Current 5.5 100 MA |l =-20mA, OE =5.5V, Vour = Vjy
Viku Voltage Undershoot 55 -2.0 Y 0.0 MA > | = -50 mA, OE = 5.5V

Note 4: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

Note 5: Typical values are at Ve = 5.0V and Tp=+25°C

www.fairchildsemi.com 2




AC Electrical Characteristics

T =-40 °C to +85 °C,
C_ =50 pF, RU = RD =500Q
Symbol Parameter Voo =45-55V Voo =40V Units Conditions Figure No.
Min Max Min Max

tpHLtPLH Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V, = OPEN Figure 1
Figure 2

tozH Output Enable Time 7.0 30.0 35.0 ns V,= OPEN
BiasV = GND Figure 1
tpzL 7.0 30.0 35.0 ns V=7V Figure 2

BiasV = 3V

tpHz Output Disable Time 1.0 6.1 6.5 ns V,= OPEN
BiasV = GND Figure 1
tpLz 1.0 7.3 6.8 ns V=7V Figure 2

BiasV = 3V

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

resistance of the switch and the 50 pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance (Note7)

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vee =5.0V
Cio Input/Output Capacitance 5 pF Vees OE =5.0V

Note 7: T =+25°C, f = 1 MHz, Capacitance is characterized but not tested.
AC Loading and Waveforms
v
RU

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q, RU = RD =500 Q
Note: C includes load and stray capacitance, C = 50 pF
Note: Input PRR = 1.0 MHz, ty, = 500 nS
FIGURE 1. AC Test Circuit

tf=2.5n8

f=2.5nS ENABLE
- - -30v INPUT 18V

SWITCH
INPUT

tpzL —=f

i
'
tPHL ! \ !
OUTPUT X_15v !
!

\—'7

/- - = VoL
tpzH —==i [— tpHZ ——| f-—

F - -V
VoL OH
- -~ VoH-03V
OUTF’UT7 1.5V

FIGURE 2. AC Waveforms

10%

~ — VoL+03V

OUTPUT 1.5V

3 www.fairchildsemi.com

0089N.LS4



FSTUG6800

Physical Dimensions inches (millimeters) unless otherwise noted

—B-
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o
prepice
00~
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=3

LEAD NO 1
IDENTIFICATION\

0125

0.010
¢[57 @[4[c O]
0.
0.1043 0.0091

0.029
0.0926 0.010 537 1YP ALL LEADS

459 x
0.0118 0.75 0.25
25y 00040 N
0.1

il mImlilin ) O

L

SEATING .—ﬂ \v
PLANE T 0000 8° MAX TYP- /.
0.014 ALL LEAD TIPS 88?88 ALL LEADS
0.35 127 TVP ALL LEADS
0.40 M248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
Package Number M24B

——0.341£0.003
0.040 £ 0.005

INO0OIN0nT

N

0.152 £ 0.003(TOP)
0.154 + 0.003(BOT)

f B 0.236 £0.005
0.050+0.005
¥
Q0.0SOi0.00Z/I_I |_| |_||_| |_| I_I |_| I_I I_I I_I |_|||
1 2
0.057 £0.002
0.033£0.002 0.0260.002 — [-45° X 0.015
t A “
0.063+0.005 i 1 0.010 -
" O |, S st
0.025 TYP 59£3°TYP ,02640.002 TYP —L——I
SEATING PLANE L 0.00620.002 TYP
0.010 £ 0.002 TYP
|'$'|0‘007 @IC |A@| MQA24 (REV A)

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
Package Number MQA24
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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LAND PATTERN RECOMMENDATION

GAGE PLANE
/ r 0.25

SEATING PLANE

4.4 £ 0.1

X
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DETALL A
[~]0.2]cB]A] TYPICAL
ALL LEAD TIPS /—SEE DETAIL D
-
0s0) 7

IR
_1.1+MA>< \\\ Y x

b - 0.09-0.20 TYF‘j

0.10 £ 0.05 TYP

T o]

—»‘ L— 0.19 - 0.30 TYP

EIEECINIOIE]

MTC24 (REV B)

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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Preliminary

December 1998

e
FAIRCHILD Revised December 1999

SEMICONDUCTORT™

FSTUG800A

10-Bit Bus Switch with Pre-Charged Outputs

and -2V Undershoot Hardened Circuit (UHCO) Protection
(Preliminary)

General Description Features

The Fairchild Switch FSTUB800A provides 10-bits of high- m 4Q switch connection between two ports.
speed CMOS TTL-compatible bus switching. The low on m Undershoot Hardened to -2.0V.

resistance of the switch allows inputs to be connected to
outputs without adding propagation delay or generating
additional ground bounce noise. Both the A Ports and the B

m Soft enable turn-on to minimize bus-to-bus charge
sharing during enable.

Ports are “undershoot hardened” with UHCO protection to m Low lec.

support an extended input range to 2.0V below ground. m Zero bounce in flow-through mode.

Fairchild’s integrated Undershoot Hardened Circuit, UHC = Output precharge to minimize live insertion noise.
senses undershoot at the 1/0Os, and responds by preventing . . .

voltage differentials from developing and turning on the m Control inputs compatible with TTL level.

switch. The device also precharges the B Port to a select- ™ See Applications Note AN-5008 for details.

able bias voltage (BiasV) to minimize live insertion noise.
The device is organized as a 10-bit switch with a bus
enable (OE) signal. When OE is LOW, the switch is ON
and Port A is connected to Port B. When OE is HIGH, the
switch is OPEN and the B Port is precharged to BiasV
through an equivalent 10-kQ resistor.

Ordering Code:

Order Number | Package Number Package Description
FSTUB6800AWM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
FSTU6800AQSC MQA24 24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150” Wide
FSTU6800AMTC MTC24 24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

UHCLO is a trademark of Fairchild Semiconductor Corporation.

© 1999 Fairchild Semiconductor Corporation DS500209 www.fairchildsemi.com
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FSTU6800A

Preliminary

Logic Diagram

13

_4 I_l_o_ Bias V

T

%71—”2 AL

Pin Descriptions

Pin Name Description
OE Bus Switch Enable
A Bus A
B Bus B
BiasV Bus B Voltage Bias

Connection Diagram

OE1 ~  24}-Vee
Ap—2 23 -8y
A—3 22 |- B,
A4 21 -8,
As—|5 20 |- B,
A,—| 6 19 -8,
As—7 18 |- B5
As—8 17 Bg
A9 16 |- B,
Ag—| 10 15 |- Bg
Ag—| 11 14 |- B,
GND—{ 12 13 |- BIASV
Truth Table

OE Bo—Bg Function

L Ag—Ag Connect

H BiasV Precharge

www.fairchildsemi.com




Preliminary

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +7.0V Con d itions (Note 3)

DC Switch Voltage (Vg) -2.0V to +7.0V Power Supply Operating (Vcc) 4.0V to 5.5V
Bias V Voltage Range -0.5V to +7.0V Precharge Supply (BiasV) 1.5V to Ve
DC Input Voltage (V|\) (Note 2) -0.5V to +7.0V Input Voltage (V) 0V to 5.5V
DC Input Diode Current (I i) V|n< OV -50mA Output Voltage (Vour) 0V to 5.5V
DC Output (Igyt) Sink Current 128mA Input Rise and Fall Time (t,, t;)

DC Vc/GND Current (Icc/lgnp) +/- 100mA Switch Control Input 0 nS/V to 5 nSIV
Storage Temperature Range (Tstg) —65°C to +150 °C Switch I/O 0nS/Vto DC

Free Air Operating Temperature (Tp) —-40 °C to +85 °C

Note 1: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The Recommended Operating Conditions tables will define the conditions
for actual device operation.

Note 2: The input and output negative voltage ratings may be exceeded if
the input and output diode current ratings are observed.

Note 3: Unused control inputs must be held HIGH or LOW. They may not
float.

DC Electrical Characteristics

Ta=-40°Cto +85°C
Symbol Parameter Vee Units Conditions
Y Min Typ Max
(Note 5)
Vik Clamp Diode Voltage 4.5 -1.2 \Y Iy =-18 mA
Viy HIGH Level Input Voltage 4.0-5.5 2.0
ViL LOW Level Input Voltage 4.0-5.5 0.8 \
Iy Input Leakage Current 55 +1.0 HA 0<V)<s55V
lo Output Current 4.5 0.25 mA BiasV =2.4V,B=0
loz OFF-STATE Leakage Current 55 +1.0 HA 0<As<Vee, ViN=ViH
Ron Switch On Resistance 4.5 4 7 Q Vg =0V, |y =64 mA
(Note 4) 45 4 7 Q Vg =0V, |y =30 mA

4.5 8 15 Q Vg =24V, Iy =15 mA

4.0 1 20 Q Vg =24V, Iy =15 mA
lcc Quiescent Supply Current 55 3 HA Vg =Vcc or GND, gyt =0
Alce Increase in Icc per Input OE input at 3.4V

55 25 mA

Other inputs at V¢ or GND

IsiAs Bias Pin Leakage Current 55 *1.0 puA  |OE =0V, B =0V, BiasV =5.5V
lozu Switch Undershoot Current 5.5 100 PA |l =-20mA, OE =5.5V, Vour = Viy
Viku Voltage Undershoot 55 -2.0 v 0.0 MA > I,y = -50 mA, OE = 5.5V

Note 4: Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the lower of the
voltages on the two (A or B) pins.

Note 5: Typical values are at Vcc = 5.0V and Tp= +25°C
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FSTU6800A

Preliminary

AC Electrical Characteristics

Tp =-40°Cto +85°C,
C_ =50 pF, RU=RD =500Q
Symbol Parameter Voo =45-55V Voo = 4.0V Units Conditions Figure No.
Min Max Min Max

tpHL, tpun | Prop Delay Bus to Bus (Note 6) 0.25 0.25 ns V,=OPEN Figure 1
Figure 2

tozH Output Enable Time 1.0 6.2 6.5 ns V,=OPEN
BiasV = GND Figure 1
tpzL 1.0 6.2 6.5 ns V=7V Figure 2

BiasV =3V

tpHz Output Disable Time 1.0 6.1 6.5 ns V,=OPEN
BiasV = GND Figure 1
tpLz 1.0 7.3 6.8 ns V=7V Figure 2

BiasV =3V

resistance of the switch and the 50 pF load capacitance, when driven by an ideal voltage the source (zero output impedance).

Capacitance ote7)

Note 6: This parameter is guaranteed by design but is not tested. The bus switch contributes no propagation delay other than the RC delay of the typical On

Symbol Parameter Typ Max Units Conditions
Cin Control Pin Input Capacitance 3 pF Vce =5.0v
Cio Input/Output Capacitance 5 pF Vee, OE =5.0V

Note 7: T = +25°C, f =1 MHz, Capacitance is characterized but not tested.

AC Loading and Waveforms

Vi

FROM
OUTPUT

UNDER RD
TEST CL

Note: Input driven by 50 Q source terminated in 50 Q, RU = RD =500 Q
Note: C includes load and stray capacitance, C, = 50 pF

Note: Input PRR = 1.0 MHz, ty = 500 ns
FIGURE 1. AC Test Circuit

t=2.5nS

f=25nS ENABLE

- - 3oV INPUT
SWITCH

INPUT

10%

- - - -vou — VoL +03V
-V
OUTPUT 1.5V oL
- -V
VoL OH
- - - VoH-03V

FIGURE 2. AC Waveforms
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Preliminary

PhyS|caI Dimensions inches (millimeters) unless otherwise noted
—57] 0.6141
0.5985
15.60
15.20
24 23 22 21 20 19 18 17 16 15
LEAD NO 1
IDENTIFICATION \—)- - -
10 11 |12
88i%8 0.010
5355 77 [0[572 @[4|c Oy
0.1043 0890 8'%103‘?
. 0.029 .
0.0926 450 0,010 57 TYP ALL LEADS

] 0.0118 0.75 0.25
%_1?5? 0.0040 0.25
57

e LHEEHAEEREEEH - ]
PLANE }_L b - (%u L 500 BOA%XLHB?
0.014 ALL LEAD TIPS 0760

0.0
.35 00180 1Yp ALL LEADS
0.40 M248 (REV F)

24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MO-153 4.4mm Wide
Package Number M24B

——0.341£0.003
0.040 £ 0.005

INO0OIN0nT

—%

0.152 £ 0.003(TOP)
0.154 + 0.003(BOT)

f B 0.236 £ 0.005

0.050 £ 0.005
¥

Q0.0SOi0.00Z/I_I |_| |_||_| |_| I_I |_| I_I I_I I_I |_|||

12
0.057 £0.002—
0.033£0.002 0.026 £0.002 — r—45° X 0.015
f )| “
0.063 +0.005 ] ) 0.010

TYP

S i
0.025 TYP 594 3° VP §.026£0.002 TYP —L——I

SEATING PLANE '— 0.006 £0.002 TYP
0.010 £ 0.002 TYP

|'$'|0‘007 @IC |A@| MOA24 (REV A)

24-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
Package Number MQA24
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FSTUG800A 10-Bit Bus Switch with Pre-Charged Outputs

Preliminary

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

ooonnonoon_ 1

| T 7.72

— ST 418

| i

miﬁmmuuumuuuuuu__
ﬂ\ﬁ

LAND PATTERN RECOMMENDATION

GAGE PLANE
/ r 0.25

O T T S
IR - *’_

1 12 [~]0.2]cB]A] TYPICAL

ALL LEAD TIPS /—SEE DETAIL D
—

4.4 £ 0.1

(0.90)

YT | A 1 )
Sisisixizisixialsisisisis ARUCEA ANt
T = = e \ .
- T |0 L w7 0.0B—O.ZOTYFj

0.10 £ 0.05 TYP
—| |[*+— 0.19 - 0.30 TYP

EIEECINIOIE]

MTC24 (REV B)

24-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC24

Technology Description

The Fairchild Switch family derives from and embodies Fairchild’s proven switch technology used for several years in its
74LVX3L384 (FST3384) bus switch product.

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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